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i ii . 
P ROBLEM 
Th i s  thesis �as des i gned to de te rm i ne the re l ations�ip be tween 
the Vodnoy Red-G reen tes t  at sixteen in ches , the m i drange s i xteen in ch 
b i nocular cros s cy l fn der te s t  and a mid range high- l ow ne u tral dynam i c 
re tinos copy ( neut ra l  from again s t  motion-neut ra l  f rom wi th mo t i on )  
fin ding a l so taken at sixteen i nches . In e ffe c t , the s tudy was designed 
to compare the motor respon se l ag of accommodation (MRL�) at sixteen 
i n ches under these th ree te s t i ng con ditions .  Cl i n i ca l l y  we wan ted to 
know the exte n t  to wh i ch the Vodnoy Red-G reen tes t cou l d be sub s tituted 
fo r a � i d range binocular cros s cy l i n der o r  a midran ge high- l ow 
retinos copy fin d i ng .  
To an swe r the genera l  que s t i ons fo rmu l ated above , the 
experimen t  was des i gned to s tudy interc l i niC i an reliability , seq uen tial 
tes t on re tes t  re l i ab i l ity dn a g roup of subj ects  by the same exam i ner and 
the co rre l ation among the several tes ts . Th rough factorin g  out the 
d i s tan ce ref rac tion for each subj ect , measu ring i nte rc l inican re l iab i l ity 
and tes t on retes t re l iabi l i ty for the same examiner and subject , the 
co r re l at i on be tween the f i n d i ng s  wou l d in d i cate . the deg ree to which 
.accommodate b ehavio r is s i m i l ar and/or dis simi l a r  be tween the severa l test s . 
Physio l ogica l l y, it is impor tan t to know whe ther the three tes ts 
measu re the same l eve l of accommodat i ve activity or whe the r the ta rge t ,  
tes tin g  time and/or o ther te s t  variab l es dete rmine the accommodative respo�se  
to  the  te st . 
l. 
The specific probl ems dealt with in this th es is are a s  foll ows: 
l) Optica l characteristics of the Vodnoy Red�Green S l ide 
2)  lnterc1inician rel iabil ity of the distance 11P" value 
3) Red- Green Rel ia bi l ity 
a )  ln terc l inician (N = 5) 
b) Sequen tia l Fin ding Reliabi l ity (N = 20) 
4)  Comparison of Red- Green to the Cross  Cy l in der Test {148) at 1 611 
a ) D i s t r i b u t i on of RG - 1 1P11 
b) Distribution of RG - 14B 
c) Corre l ation of RG to 148 
5) Comparison of Red-Green to Midrange H i gh Neutra l - Low Neutra l . 
ret ino s copy at 1 611 
a) Distribution of Midrange HN -
b) Distribution of RG - Midrange 
c) Correlation of RG to Midrange 
6) An a l y s is for Red-Green variation s 
measurement 
LN re ti nos copy tO 11p1 I 
HN - LN re ti nos copy 
HN - LN retinoscopy 
as a fun ction of s ucces sive 
7) . Corre l ation of Midrange High- Low Neutral retinos copy to 1 48 
2 .  
LITE RATURE RES EARCH 
The refract i ve index of e ach of t he med i a  of the eye var i es w i t h  'A,., 
t herefor the pos i t i on of the i mage i s  aff�c ted . If the e�e i s  adjus ted  to 
one spec i f i c wave len gth, i t  i s  not adjus ted  for any other wave le ngths 
and t he i mage s  produced by t he o ther wave len gths w i ll reath maximum opt i cal 
def i n i t i on e i ther i n  fron t of or behind t he retina .  Th i s  phenomena of 
d i fferen t i al refract i on as a fun ct i on of wave l eng t h  i s  know as chromat i c  
, 
aberrat i on.  
Le Gran d 
l 
calculated  the d i op t r i c equ i va l en t  of t he chromat i c  
2 
i n terval to be 1.500. M i l lodot and S i vak· found i t  to be 1 . 600.  
3 
Ems l ey g i ves preceden t to C l i fford - Brown for the des i gn of 
the bichrome tes t  in 1 92 7 .  The bas i c  as sump t i on i s  made that t he eye i s  
focused  for the wavelen gth t hat g i ves max i mum sens i t i vity �nder photop i c  
con dt i on s ,  555  nm .  Mos t b i chrome tes ts man ufac tured i n  North Ameri ca have 
a revers al po i nt at 5 89 n m .  
4 
Peck i n  1933  s tated t hat t he average pat i en t  acce p t s  t he 
smalle s t  yellow blur c i rcle as be i ng the chromat i c  posit i on of bes t  
5 
acu i ty . Bor i s h  clai ms that the eye mai n ta i n s  i mage ry at th i s 5 5 5  n m  focus 
l 0 11 
t hrough s pace . Pratt and Haynes  col l ecting i ndependent  data �how the 
Amer i can Opt i cal Red- Green at twen t y  fee t  averages the s ame as #7A, #4, with 
a mean differen ce of 0 . 060  an d a s tand ard dev i at i on of O .  19 0 .  
6 
Another hypothesi s i s  put forth by S i vak. He c l a i ms that the 
eye i s  focus ed for red at far and makes use of t he chromatic i n terval before 
3. 
accommodating . Thus the eye uses the chromatic interval to m i nimize 
7 
accommodation. A s tudy by Dav i e s  
8 9 
subs tant i ates  Sivak 1 s c l a i m. 
lvanhoff and S ivak , i n  independent s tudies,  both s howed t hat 
with a -0 . 500 s timu l us to accommodation the eye is maximuml y  focused for 
650 nm whil e with a -2 . 500 s t i mulus to accommodation the eye i s  maximal l y  
focu�ed for t he 500 nm wave l ength .  Maximum focus for the green wave l ength 
at a 2 . 5 00 accommodat ive s t imul us l eve l �ay a l l ow for a l arger dlscrepancy 
be tween accommodcit i ve s t i mulus and accommodative response i n  a b i chrome 
tes t than woul d be found i n  a sim i l a� achromatic tes .t . This greater l ag 
wou l d become man i fe s t  as a bias toward p l us in t he b i chrome tes t .  
4. 
INSTRUMENTAT I ON US E D  
FOR 
NEAR RE D-GREEN TESTING 
The apparatus for the Red- Green test  was a meta l box meas uring 
6 11 X 6 1 1  X 3 1 1• The front l id was cut out and  f i tted w i th a vinyl d i ffus i n g 
s cree n .  Brackets were atta ched to the l id to ho l d  the Vodnoy #533A near- po i nt 
s l id e .  The diffus in g  s creen w a s  rea r  i l l um i nated by a GE 1 5  watt bul b, 
the same l i ghting arrang emen t the Vodnoy l ante rn emp l oys . The box was hung 
from the phoropter readlng ba r by an  adjustab l e  hanger s o  the box coul d 
be l eve l l ed re l ative to the phor.opter aperature . See F i g ure l l  ) ,  Page ( 7 ) . 
The Vodnoy #:531\ s l i de is a l aminated 5 1. '' X 5 t; 11 transparency 
that i n corporates four rows of p r i n t  and one row that con s is ts of three 
s e parate tests . The top row pr i nt is 4 ! poin t  print, the secon d is 5 po i nt 
pr i n t. The third row con s i s ts of, from left to r i ght, a vertica l fixa t i on 
d ispar i ty, next a l a tera l f i xat i on dis pari ty and  on the right a red- green 
test. Be l ow are two more rows of print, a 6 poin t  p r i n t  row and an  8 poin t  
pr i nt row . A n  il us trat i on o f  the s l ide is s hown in Fi·g ure ( 2  ), Page ( 7 ) . 
The Duochrome tes t  ha s four rows of pr i ht on each side . The word 
1 1 Focus1 1 is printed from top to bottom in 8 po i nt print, 6 po i nt pr i nt, 5 point 
print and 4i point print. The v i n yl f i l ters are made by Dupont, the s tock 
riumbers being red #392 and green #841 .  The vinyl fil ters are 0.02 i nche s thick . 
The s pe ctra l characteri s tics of the red-green f i l ters are s hown on the 
fo l l owing graphs, pages 8 and  9 
5 .  
The s pectra l  transmis s i on curve s for red #392  fil ter and 
green #841  f i l ter  are on Graph #1 . Graph #2 re l a tes  t he energy tra n s mis s i on 
per n anometer· from the l ight source coup l ed w i th spectra l  sen s i t i vity 
of the s tandard observer VA Th i s  sh i fted curve i s  mul tip l ied by 
the trans m i s s i on of the red, green f i l ters to give t he s pectra l sens i t i v i ty 
of each filter .  Sen s i tivity to t he red and green filters are close l y  
matched and n i cel y separated a t  approx i ma te l y  589 nm . 
6 .  
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Diagram of Lantern 
Diagram of Vodnoy Slide #533A 
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9. 
EXPER I MENTAL DES I GN 
S ubj ect C rite ria 
The 57 s u bjects used fo r o u r  thesis had to meet the fol lowing 
c r i te ria: 
1 .  Best co r rectable v i s ua l  acu i ty 20/20, monocu l ar and binocu l ar .  
2 .  Age -- Over six years  and unde r 40 years o l d  ( See Histog ram #1) 
3 .  Refractive e r ro r: 
Myop i a  l e s s  than -6.00D 
Hype ropia les s  than +4 . 00 D  
Astigmat i sm l ess  than 2. 00D 
4 .  No tropia 
5, No path o l ogy 
6 .  No contact l en s  weare rs 
Tes t i n g  Procedure 
The testtng procedure con s i s ted o� a th i rteen test seque n ce. 
Room i l l um i n at i on was  ma i nta i ned at a s tandard 1 7  fc e xcept for the far 
and near red- green tes t i n g  at whi ch t i me the room i l l um i nati on was  
extingu i s hed. Near tes t i ng d i s tances were hel d at  s i xteen i nche s . P l us 
and  m i n us fin d i ngs  Were cons i s tentl y taken for a l l  tes ts w i th the p l us 
preset a l ways preceedi n g  the m i n us pres et. Monocul ar and b i nocul a r  
f i n dtn g s  were taken for a l l tests.  
Th.e th i rteen tes t  sequence was as fa 11 ows :  
l .  D i sta n ce and near vis ua l acu i ty", a i ded  and una i ded 
2 .  Keratometry (#2 )  
3 .  Static Ret i nos copy (#4) 
4. D i s tance Red- green (#7RG) 
5 .  Jackson Cros s- cy l i nder 
6. D i sta n ce Cros s - cyl inder (#7cc) 
7. Max i mum p l us to 20/20 l#7) 
8 .  Subjective Best  V i s ua l  Acu i ty (#7a) 
9. HN - LN dynam i c ret i noscopy (neutra l from aga i n st mot i on -ne1.,1tra l 
from w i th mot i on )  
1 0 .  Cros s- cyl i n der a t  near (# 1 4A, 14B) 
1 1 .  Pos i t i ve Re l at i ve Accommodati on (#20) 
1 2 .  Negat i ve Re l at i ve Accommodation (#2 1 )  
1 3 .  Red - g reen tes t at near, us i ng Vodnoy S l i de #5 33A 
11. 
-, 
ln terc l i n i cian Re l i ability 
The in terclinician rel i ab i l it y  was  assessed  on two s e t s  of 
tes ts.  Firs t,  f i ve subjects were us ed  to a s s e s s  the i n terc l inician 
re l iab i l i ty on the ca l cul ated 1 1P11 va l ues . The 11P11 va l ues were calcula ted 
us i ng the following formul a: 
7RG + #7A + (#7 -O.SOD + (#7cc + 0. 25D) + #4 11p11 = 5 
Each of the five subjects were t e s te d  on t he same evening by a l l 
t hree clin i cians . Th i s  tes t ing was done as  a b l in d  s tudy .  The t ime required 
for the testing sequen ce was a pproxima te l y  45 minutes per p atie n t  per 
clinician . This g ave a tota l of fifteen 11P11 va l ues . 
The s econ d meas ureme n t  of i nte rc l ln i cian reliabi l i ty con s i s ted 
of testing the same five subjec t s  f i �e times on the Vodnoy n ear red-green 
tes t by each c l in i cian . This gave a tota l of fifteen near red- green f i n d i ng s  
for each of t h e  five subjects,  o r  a tota l samp l e  o f  7 5  find ings t o  a s s e s s  
the in terc l i nic i an re l i abil i t y  o n  t he Vodnoy Near Red-Green Te s t .  
1 2 . 
Repeatabil i ty of Vodnoy Near Red-Green Procedure 
The re l i a bil i ty of the Vodnoy near red- green p rocedure wa s 
tes ted w i th two different s ample sets . The first set con s isted of the 
five s ubjects used for the i nterclin i can reliability s tudie s .  The se  
s ubjects each were tes ted f i fteen times on  the Vodnoy near red- green 
procedure, f i ve t i me s  each by a l l three clinic i an s .  
The second set con s i s ted of fifteen other s ubjects from the 
tota l '  tes t  popul at i on of 57 s ubjects . Twe l ve of these s ubje cts were 
tes ted by Greg Wa l ther and three by Robert O' Connell . Each of these 
f i fteen subjects were ·te·s ted f i ve time s on the Vodnoy Near Red- Green 
procedure . W i th these  two s amp l e  s ets together we h ad 150 sets of 
Vodnoy near red-green f i n d i n gs to determ i ne the re l i a bili�y of th i s test. 
13. 
RESULTS 
L 
14. 
� ·  
Age D i s tribution 
A total of 5 7  s ubjects were studi ed in vari ous port i on s  of 
the s tud y . Ages ran ge d  from s ix years to 35 years of age .  The age 
d i s tr i bution i �  d is played i n  K i s togram # 1. 
1 5 .  
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1 6 '  
lnterclinician Re l i abi l ity of 11P11 Va l ue Determ i nati on 
The 1 1P1 ' va l ue for each of the five s ubjects was ca l cul ated  
for each of the three t i mes they were te ste d .  The ca l cul ate d  1 1P1 1 va l ues 
for each subject on the three testin g sequences are shown i n  Tab l e # 1 .  
formul a: 
The 1 1P11 va l ue s  for each s ubject was ca l cul ated  us i ng the fo l l ow i ng 
#7RG + #7A + ( #7 - 0 . 500) + (#7cc + 0 . 250) + #4 
"P' I ;;:: 5 
lnterc l i n ic i an variance from the ave rage spher i ca l  11P1 1 va l ue 
was determined  by ca l cul a ting the s tandard deviation of each c l i nician from 
the average spher i ca l  1 1P" va l ue us ing the fo l l owing formul a: 
S .  D .  = J � ... (_S_ c_o _r�_-_m_e_a
1 
n_s_c_o_ r _e __ ) 2 
The varian ce was found to be: 
C l i n i c i an s. D. 
0 '  Conne  1 1  0 .  1170 
Ked d  i ng ton 0 . 083 0 
Wa l the r 0 . 0830 
Var i ance 
0.0140 
0 . 0070 
0 . 0070 
Comparing the s pher i cal '1P" values found by the three cl i n ic i an s  
we found an  F score of 0 . 0005 . The Cr i t i ca l  va l ue for F (2 ,8) i s  8 . 65 .  
99 
Therefore, the d�ta indicate s  there was no s i gnifi can t  d i fference found in 
the dis tance refract i on,  "P" va l ue, by the three d i fferent cl inic i a n s ,  to the 
1 7. 
L 
0.0 1 l eve l of confidence . De tai l s  of. the parametr i c ana l ys i s  are shown 
i n  t he appendi x on Page 56 
If a l l the spherical  equi valent 11P11 val ue findi ngs from the 
three cli n i c�ms we re summed, the mean d i fference of the spherical equ i va l ent 
11P11 values i s  found to be 0.07D, medi an d i fference of 0 . 080, standard 
deviat i on of O .  140, and a vari ance of 0.0190. 
The mean difference in the spher i cal equ i val ent 11P11 val ues 
between t he three examiners on the f i ve rel i abi lity subjec ts was 0.200, 
the med i an d i fference was O. 1250, and the standard devi at i on was 0 . 2760. 
This i nd i cates t hat 95 per cent of the time two cli nicians were withi n 
0.540 on any two measurements of 11P11• 
Subject  (t1Wf) contr i buted the greatest to t he dispers i on of 
scores (See Tabl e 1) . Wi thout t his one subject  whose responses are aty p i cal 
i n  a sta ndard populat i on, the i nterc l in i cian re l iability wou l d have been 
cons i derab l y be t ter than was found. 
1 8. 
L 
Table #1 
11Pu Value in O.D. used for Interclinician Reliability 
Raw Score 
Spherical Equivalent 
� 
t RO JK GW 
I 
AO -0.25 PL PL 
AVERAGE "p" 
-0.083 
RP +. 50 - .25 x 135 +.50 - .25 x 125 +.75 - .50 x 120 
+0.37 +0.37 +O. 50 · +.58 - .25 x12 
+o.42 
DF -4.37 - .25 x 35 -4.50 - .25 x 35 -4.50 -.25 x 45 -4.46 - .25 x3' 
, -4.50 -4.50 ,...Ii .62 -4.54 
EH -. 37 - .25 x 05 PL - .25 x 20 -.1.2 - .25 x 35 -.16 - .25 x 2\ 
-0.50 -0.12 ..,.Q.25 -0.29 
MW -.37 -.75 x Bo -.25 - .25 x 75 -.62 - ,75 x 85 -.41 - .5B x Bo 
-0.75 -0.37 -1.00 -0.71 
T = -4.86 -4.25 -4.49 G = 13.62 
x2 
= 
19.68 20.56 21.21 
19. 
ln terc l i nician Re l iabi l i ty on the Vodnoy Near Red-Green Tes t  
ihe difference between cl i n i c i a n s  o n  t h e  near red-greert fin d i ngs 
taken for each of five s ubjects  were compu ted and are d i sp l ayed on 
Tab l e  5. The mean, median a n d  s ta n dard de0 i a tion were calcula ted for 
each of the fol l owing sets  of clinicia n s: 
clinic i ans 
1)  R.  O .  J .  K. 
2) R. 0 .  G . W .  
3) G .  W .  .J. K. 
11F11 wa s calcu l a ted for each difference between t he pairs of 
a s  fo l l ows: 
MS 
''F'' = MS 
mea sured 
trea tmen ts  
{refer to linear regres s i on 
between tes t s  for de ta i ls) 
obs 
F 
R .  0. - J. K. 
F 
R. 0. - G .  W .  
F 
G. w. - J. K. 
The 11F11 Va l ue for 11F11 
. l evel of confidence. The 11F11 
2 
. 344 
- --2 = 2.87 
. 197 
2 
. 236 
= 2 = 1. 435 
• 197 
2 
. 344 
= 2 2. 12 
. 236 
was s i gn i fica n t  to the 0.0 1 
R. 0 .  - J. K • 
was ·be l ow t he 0 . 05 leve l of 
R .  0 .  - G. W .  
20. 
,__ 
con fidence, a nd the mF" was s ignif i ca n t  to the 0.05 level 
G. W. - J. K. 
of confidence. Th i s  s ta tistical a nalysis is s hown i n  Table 2. 
The mea n  and median i ndi cate no difference between exami ners. 
The design of the experiment does not allow us to determi ne if the 
di fferences i n  vari a nce in the Red-Green findings result from exami ner 
variation or change i n  subject behavior or a function of repeated 
measuremen t. This portion of th e tes t  was not counterbalanced. 
Ins pection of the data indicated subject M.W. i ncreasing i n  vari abili ty 
duri ng the testi ng. 
21 . 
N "'*' 
Q> 
.-..a rO 
I-
T . ' 
OD 
.12D 
1 .25D 
r 
I .37D 
.50D 
.62D 
.75D 
. 87D 
1. OOD 
l.12D 
Med. 
Mean 
S. D. 
INTERCLINICIAN RELIABILITY ON NEAR RED-GREEN 
RO-JK RO-GW 2 2 2 2 1' Ii f'n • Ii f'n f' n f'n r'l f'n 
4 0 0 0 0 5 0 0 0 0 
5 1 5 j_ 5 5 1 5 1 5 
4 2 8 4 16 4 2 8 4 16 
9 3 27 9 81 3 3 9 9 27 
-
1 4 4 16 16 0 4 0 16 0 
0 5 0 25 0 1 5 5 25 25 
2 6 12 36 72 3 6 18 36 108 
1 7 7 49 49 
' 3 8 24 64 192 
25 56 190 25 - 76 . .  422 . .  
(.344)2 (.236)c'. 
F= (.197)2 = .287 . 01 . F= (.197)2 = 1. 435 .05 . 
0.25D 0.25D 
0. -:;:4D ·- n l.!?n 
0.1Q7D n �lJlJn 
JK-GW 
f" l'i f' .1 
4 0 0 
4 1 4 
8 2 16 
3 3 9 
2 4 8 
3 5 15 
0 6 0 
I 
0 7 0 
0 8 0 
1 9 9 
25 63 
(.344)£:'. 
F= (.236)2 = 
0.25D 
n ?'7n 
ri '??hn 
2 l'i :: 
0 
1 
4 
9 
16 
25 
36 
49 
64 
81 
2.12 
f"l'i 2 
0 
4 
32 
27 
32 
75 
0 
0 
0 
. 81 
251 
.05 
. 
N N 
Near Point Red- Green Tes t - Retes t Reliability 
Tes t- retes t reliability was calculated wlth d a ta t aken 
with the Vodnoy Near poin t (ed-green tes t .  The original five reliability 
s ubjects  were each meas u red five times by each of the three clinicians 
to yield 75 findings. Fifteen more s ubjects  were meas ured five times each 
giving 75 mo re mea s urements.  The total number of s ubjects  was twen ty, 
prod ucing 1 50 separa te meas urements. M ul tiple comparison s within a 
s ubjects' individ u�l findings were made giving a total of 300 differences. 
These bit s  of d a ta represented the abs olute d i fference be tween an individ ual1s 
tes t meas urements  for t he nea r poin t red-green tes t s. Each individ ual's 
near red-green scores were compared to each other. The algebraic difference 
bet�een all pos sible pairs of an individ ual's findings was calculated, I. e . ,  
Tes t 1 - Tes t  2, Tes t l - Tes t 3 .  This d a t a  appears on Tables 4 and 5 .  His togram 
#2 s hows the dis tribution of the differences. 
N = 300 differences (1 50 findings) 
Mean = O. llD 
Medi an = 0. 180 
Mod e  = O.OO D  
S .  D .  = 0 . 2 1 1 0 
Variance = 0 . 0440 
2 3 . 
Repeatab i l i t y of Vodnoy Near Red-Green Test 
Each of the f i ve subjects f i fteen near fin dings �ere ave rage d. 
The d i fference from each subject1s mean va l ue was de term i ned by ca l cu l a ting 
the s t a n dard dev i a t i on of each subject1s nea r red- green fin d i ngs from the 
mean by the follow i n g formu l a: 
----------�----�2,.._.· bl F i  n d i n g - Me an ) 
S. D .  N - l 
The subjects were foun d to  have t he fo l low i ng var i a nce: 
Subject s. D.  Var i ance 
Hartman, E. 0 . 0 240 .0005D 
Flemmons, 0. 0.0340 .00 1 0  
Pe te rson, R. 0.0920 .0080 
01 Conne l l , A.  0. 3390 . 1150 
Walt her, M. 1 . 01 D l .  020 
The i n te r-subject var i ance was ca l cula ted as fo l l ows: 
S. D. +S . D .  +S. D .  +S. D. +S . D .  
A.O. 
Jn tersubjec t S. 0. Summe d= 
2 
(ln tersubject S. 0. ) =Var i ance 
E.H. D . F. 
5 
R .  P. M. \1, 
2 
The i n t ersubject va riance summed was found to be (0 . 1 460) = 0 . 02130 
wh i ch i s  much sma l l e r tha n the m i n i mum measu remen t un i t  of 0 . 250. (See Table 5 
for the d i ffe�ence be tween these f i ve subjects Near Red-G reen f i nd i ngs.) 
24. 
It i s  of i nte res t to note that  of the twenty s ubj e cts used to a s s e s s  
te s t  - retes t re l iab i l i ty on t h e  Nea r Red-Green test  the re wa s on l y  one 
s ubj ect tha t showed a va r i ance grea ter\ than O.J]D. Th i s  one s ub j e c t s  .(M\..') 
respons es tend to b i a s the finding s toward g re a te r va riab i l ity. W i thou t 
th i s  one s u bj ect , the repeatabi l i ty of the tes t wou l d  have been much 
b e t te r .  
Th i s  one subj ect  was also i nc l uded Jn t he samp l e of f i ve s ubj ects  who 
we re tes ted fif teen time s each to ana l yze s ubj ect va r i a bi l i ty .  We 
be l i eve this one s ubjects va riance i s  a typ i ca l  and since the re l i ab i l i ty 
was �ood even with  t his s ub j e c t s  h i gh va riance, the test  i s  ext reme l y  
re  1 i ab 1 e .  
25. 
;::;u D J c ��· l.1 t,; a - r Test # · x mine J_ Test #2 Test #3 Test #4 Test #5 
Ei H ::..1 G W +l. 00 +l. 00 +1.12 +1.12 +1.00 
Table #3 
E H R 0 +0.75 +0.75 +0.75 +0.75 +0.87 
E H J K +1.00 +1.12 +1. 25 +1.12 +l. 25 
D F G w +l. 62 +l. 37 +1.37 +1.37 +l. 37 
D F R 0 +l. 25 +l. 37 +1.37 +l. 5 0  +1. 37 
D F J K +1. 37 +l. 62 +1. 75 +1. 62 +l. 62 
R p G w +l. 5 0 +1. 37 +1.37 +l. 25 +l. 37 
R p R 0 +1. 25 +l. 25 +1.12 +l. 25 +1.25 
R p J K +l. 25 +l. 37 +1. 25 +1. 25 +1.12 
A 0 R 0 +0.75 +0.87 +0.75 +0.75 +0.75 
A 0 J K +1. 00 +1.12 +1.12 +1.12 +1.12 
A 0 G w +1.37 +1. 7 5  +1. 75 +1. 62 +1. 75 
M w f G w +0.25 +0.75 -0.75 +0.12 +0.25 
M w f � 0 +0.37 +0.75 +0.5 0 +0.25 -0.5 0 ' 
M w f J K +1.12 +1.12 +0.87 0.0 0.0 
R H R 0 +1. 50 +l. 5 0  +l. 5 0  +l. 5 0  +l. 5 0 
J G R 0 +1. 00 +0.75 +l.00 +1. 00 +1. 00 
c J R 0 +2 .12 +2.00 +2.00 +2.12 +2.00 
B H G w +1. 62 +l. 75 +l. 75 +l. 75 +1. 75 
D M G w +l. 75 +1. 87 +2.00 +2.00 +2.00 
J H G w +1. 87 +1. 87 +1. 87 +l. 87 +1. 87 
L H G w +1. 75 +1. 75 +1. 75 +1. 75 +1. 7 5  
A D G w +1. 25 +1. 5 0  +1. 5 0  +l. 5 0  +1. 5 0 
G D G W +1.12 +1.12 +1.12 +1.12 +1.12 
M W m  G w +1. 25 +1. 25 +l. 25 +1. 25 +1. 25 
M H G w +0.87 + 0.62 +0.8 7 +O. 87 +0.87 
MM G W +1. 5 0  +1. 5 0  +1.5 0 +1. 5 0  +1. 5 0  
B F G w +1. 5 0  +1. 50 +1. 50 +l. 5 0  +1. 5 0 
D T m  G w +1. 25 +1. 25 + 1. 2.S +1.12 +1. 25 
D T f G w +1. 00 +1. 00 +1. 00 +1. 00 +i. 00 26. 
DIFFERENCES BETWEEN SEQUENTIAL NEAR RED GREEN TESTS WITHIN SUBJECTS 
Subj ect!Examinerl 1-2 
't 
JG RO 0 
RH RO +0.25 
CJ RO +0.12 
BH GW -0.12 
DM GW -0.12 
JH GW 0 
GW 0 
I- DD GW -0.25 
GD GW 0 
MWM GW 0 
MH GW +0.25 
MM GW 0 
BF GW 0 
DTM GW 0 
DTF G.W 0 
1-3· 1-4 
O I O 
O I O 
+0.121 0 
-0.12 I -0.12 
�e-;25 I -o. 25 
0 0 
O I O 
-0 • 2 5 1  -0 . 25 
o I 0 
O I O 
0 0 
0 0 
0 0 
+0.12 0 
0 0 
II 1-5 2-3 2-4 
O I O I 0 
o I -0.25 I -0.25 
+0.121 o I -0.12 
-0.121 O I O 
-0.251 -0.121 -0.12 
0 
0 
-0.25 
0 
0 
0 
0 
0 
0 
0 
0 0 
0 0 
0 0 
0 0 
0 0 
-0.12 I -0.12 
O I 0 
O I O 
+0.12 1 0 
O I O 
2-5 3-4 
0 0 
-0.25 0 
0 -0.12 
0 0 
-0.12 0 
0 0 
0 0 
0 0 
0 0 
0 0 
-0 .121 (J 
O I 0 
O I 0 
0 0 
0 0 
-�' 
3-5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4-5 
0 
0 
+0.12 
0 
0 
o ·  
0 
0 
0 
0 
0 
0 
0 
0 
0 
. 
r--. 
N 
DIFFERENCE BETWEEN NEAR .RED-GREEN TESTS AMONG CLINICIANS AND SUBJECTS Table #5 
SUB EX 1-2 1-3 1-4 1-5 2-3 2-4 2-5 3-4 3-5 4-5 
EH RO 0 0 0 >- .12· 0 0 -.12 0 -.12 ..... 12 
EH JK -.12 -.25 - .. 12 -.25 -.12 0 -.12 +.12 ' 0 ..... 12 
EH GW 0 -.12 -�12 0 '-. 12 -;12 0 0 +.12 +.12 
DF RO -.12 -.12 -. 25 -.12 0 -;·12 0 -.12 0 ft .12 
DF JK -.25 -.37 -. .25 ,_ .  25 - .12 0 0 +.12 +.12 0 
DF GW +.25 +.25 +. 25 +.25 0 0 0 0 0 0 
RP RO 0 +.12 0 0 +.12 0 0 -.12 -.12 0 
RP JK -.12 0 0 +12 fr .12 +.12 +.25 0 +.12 I+ .12 
RP GW +.12 +.12 +.25 +.12 0 +.25 0 +.12 0 -.12 
AO RO -.12 0 0 0 -.12 -.12 -.12 0 0 0 
AO JK -.12 -.12 -.12 -.12 0 0 0 0 0 0 
AO GW -.37 -.37 -.25 -.37 0 It .12 0 +.12 0 -.12 
MW RO +.37 +.62 +.87 +l. 6� +.25 H-. 5 0 +l. 21 +.25 +1.00 +.75 
MW JK -.75 -.50 +.37 +.37 +.25 +1.12 +l.L +.87 +.87 0 
MW GW -.62 +.37 0 -.12 +l. oc +.62 +.50 -.37 ...:. .:50 -.12 
28. 
HISTOGRAM #2 
NEAR RED-GREEN REPEATABILITY WITH TWENTY SUBJECTS 
200 
190 
180 
170 N = 300 
160 Mean = O.llD 
Median = 0 .18 D 
150 
Mode = O.OOD 
140 
S.D. = 0.21D 
130 
120 
.__ 
110 
;>-! 
u 
...._ z 100 µ:i 
:::> 
()I 
µ:i 90 p:: 
� � 
80 
70 
60 
50 
40 
30 
20 
10 
0 
0 .25 .50 .75 1. 00 1. 25 1. 50 1. 75 
DIOPTERS 
Distribution of difference between near Red - Green tests 
within each of twenty subjects. 
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H i stograms of Accommodat i ve Lag s  
The accommoda t i ve lag s mea s ured f rom 11P11 for the f i ve near tes t s  
are shown on H i stograms #3-8. Opera t i ona l l y , the accommodat i ve l ag i s  
the d i f ference between each near test  gros s sphere m i nu s  the 11P11 va l ue 
(d i stance refract i on). The accommoda t i ve response under each test 
cond i t i on for each s ubject may be obta i ned from the fo l l ow i ng eq uat i on: 
l 
ACCOMMODAT I VE RESPONSE = D (Gros s f i nd i ng - 11P11) 
= 2 . 5  - Accommodat i ve l ag 
The mean, med i an, mode and s tandard dev i at i ons are l i sted for the 
f i ve tests in orde r of the mos t to the l east p l us on Tab l e  #6. 
A b ar g raph show i ng the means of the f i ve near tes t s  and the 
s tandard dev i at i on i s  shown i n  Graph # 4,oaqe 51. 
· ... 
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Histogram #3 
+l . 00 +l. 50 +2.00 +2.50 +3 . 00 
Histogram //4 
' 
. . 
+ l .  00 + 1 .  50 +2.00 +2.50 
Histogram #5 
R ed-Green - Hig h  
l I ,, . 
+1 . 00 + l . 50 +2.00 +2.50 
Red-G reen - P 
N = 57 
Mode 
Mean 
Med i an 
Sta ndard 
Multimoda l 
- +l.47 D 
+l.31  D 
Deviation= 0.46 D 
Diopters 
1 4B - p 
N - 57 
Mode - + 1 .  37 D 
Mean = + l .  17 D 
Median :: +l .  3 1  D 
Standard 
Deviat i on= 0.52 D 
D i opters 
Neutral Low Neutra l 
B alance ... 
N = 57 
Mode +l .25 D 
Mean ·- + 1 .  32 D 
Median - + 1 .  25 D 
Standard 
Dev i ation= 0.38 D 
Diopters 
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H ISTOGRAM # 6 
' 
-
. 
I � I 
• 1 
+ l  .00 + 1. 50 +2.00 
HISTOGRAM # 7 
J I 1 ' 
+ l  .00 +l. 50 +2.00 
H ISTOGRAM_ f,l 8 
· ·: I r I I 
+ 1 . 00 +l . 50 +2 . 00 
Diopters 
D i opters 
D i opters 
(HN-LN) 
2 
N 
Mode 
Mean 
Med i an 
Standard 
Dev i at i o 
UJ - p 
N 
Mode 
Mean 
Median 
Standard 
- p 
= 57 
+ l  .25 D 
= + 1. 32 D 
= + l . 25 D 
n= 0.38 D 
:.::: 
= 
= 
= 
57 
M u l timoda l 
+1 . 33 D 
+1 .25 D 
Dev i at i on= 0.44 D 
HN - p 
N -- 57 
Mode = + l  . 25 D 
Mean ·- +l. 2 7  D 
Medi an - +l . 25 D 
Standard 
Deviation = 0. 39 D 
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H i s togram #3' 
H i s tog ram #2 d i s p l ays the a l gebra i c  d i fferen ce be tween the Nea r 
Red- G reen ( RG )  f i nd i ngs  and the d i s tance 1 1 P1 1  va l ue. I n spect i on of th i s  
h i stog ram s hows a con s i s ten t res pon se  of g reater  p l us than the 1 1 P11 power 
for a ll s ub j e ct s. The mean d i f fe rence was found to be + 1 .620.  Th i s  
i nd i ca tes tha t the  accomoda t i ve response on the RG tes t  wa s always 
somewha t  l es s  than the demand of 2 . 500 w i th the average respon se be i ng 0.870. 
H i s tog ram #4 
� i s tog ram #3 d i �p l ay s  the a l gebra i c d i f feren ce between the Nea r 
C ro s s  Cy l i nder Ba l ance ( 1 4B J  and the d i s tance 1 1P11 powe r .  I n s pect i on 
of th i s  h i s tog ram shows tha t a l l responses on the 1 4 8 tes t we re of g reater  
p l us than  the  d i s tance refract i on w i t h a mean  val ue of  1 . 1 250 . Th i s  
i nd i ca tes that  the accommoda t i ve res pon se  on the 1 48 test  was l es s  than 
the  demand of 2 . 50 but �as gre a te r than that found w i th the RG  or w i th  the  
LN and HN ret i noscopy. The  ave rage accommoda t i ve res ponse on  the 1 4B 
tes t was found to be s l i gh t l y  l es s  than  l . SO D . 
H i s tog ram #5 and #6 
H i s tog rams #4 . and #5 s how the same re l a t i on s h i p ,  wh i ch i s  the 
a l geb ra i c  d i f fe rence between the H i gh Neut ra l � Low Ne u t ra l Re t i nos copy 
ba l ance and the d i s tance 1 1P1 1 powe.r. An a l ys i s  of these h i s tog rams shows 
tha t  the f i nd i ngs  on the HN- LN were an ave rage o f  1 . 370 mo re p l us than  
the d i s tance ref ract i on .  Ana l ys i s  shows the accommodat i ve res pon se on  the 
HN- LN was l es s  than  the demand o f  2 . 50 w i th an  a ve rage res pon se  of 1 . 1 2 0 ;  
33. 
Tabl e #6 
S tati sti cal Anal ysi s  of. Accommoda tive Lags of Five Near Tests 
S t an da rd # of 
Tes ts. Mean Me dian Mode Devia tion Sub i e c t s  
R G  - p + 1. 47 D + 1 .  31 D Mu l t i moda l o . 46 D 5 7 
LN - p + 1 .  33 D + l .  2 5 D Mu l t i moda l o . 44 D 5 7  
L N  + HN - P  + l . 32 D + l . 2 5 D + l  .25 0.38 D 5 7  2 
1 H N  - p +l . 2 7 D + l  .25 D +1 . 2 5 0 . 39 D 5 7  
1 4 B - P + 1 . 1 7  D + 1 .  3 1  D + 1 . 37 0 . 5 2 D 5 7  
Tabl e #6  shows t h e  stati sti cal anal ysi s  of t h e  accommodati ve 
lags for the fi ve near tests , as shown i n  histograms #3-8 . 
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S ubje c t  n r'l ·I'" L N  - 1  - H N  - p L N  - p z- I 
I, 1 4 B - p . RG - p p 
-I 
RM +0 . 87 +O . 75  + l . 00 I +1. 1 2 +2 . 00 - 3 . 25 ' 
-
. + l . 62 I + 1 . 5 0  + 1 . 87 +0 . 37 DM + 1 . 3 7 + l .  1 2  
-
f- BG  +0 . 87 + 1 . 00 +0 . 75 +0 . 62 I + 1 . 1 2  +0 . 2 5  'I ' 
I, + l . 87 j + 1 . 62 + l . 87 JH +2 . 00 +2 . 1 2  +0 . 37 
- I I + l . 1 2  +2 . 00 + 1 . 75 r- LH + l . 12  + l . 1 2  i I +O . 12 I I 
DD  + l . 00 + l . 1 2  I +O 87  +0 . 75 I + l  . 5 0 +O . 1 2  � I 
I H I  :t0 . 87 +0 . 75 +0 . 3 7 I +0 . 2 5 +0 . 50 + l . 00 
I -
-
B B  +l. 5 0  + l . 7 5  + l  2 5  + l . 2 5 +2 . 1 2 - 0 . 25 r .. 
- I 
G B  +.l . 25 + l . 25 + 1 . 25 . +1. 1 2  + l .  50  +0 . 2 5 
-I AD + l . 3 7  + 1 . 3 7  + l . 37 + l . 1 2  I + l . 8 7  - 5 . 62 
- I 
GD + l . 25  + l  . 25 + l, 25 + l . 3 7  + 1 .  1 2  - 0 . 5 0 
,-I MW M ' + l . 8 7  + l . 62 +2 . 1 2  + 1 . 3 7. + 1 . 25  - 5 , 3 7  I i 
-
GK +2 . 1 2  +2 . 1 2  I + 1 . 75  r ' +2 . 1 2  + l . 75 - 0 . 62 11 
MH . , + l . 00 + 1 : 00 + 1 . 00 ·+ l .  1 2  + l . 3 7  - 0 . 50 
-
r M M . + l . 2 5  + l , 25  + l . 2 5  +0 . 75 + l . 50 +0 . 75 
-
JT + l  . 5 0 +l . 3 7 + l . 62 + 1 . 3 7 + l . 50  +0 . 62 
l I BF +0 . 75 +0 . 6 2 +0 . 87 I + 1 . 5 0  + l . 5 0  + 1 . 50 
-
I DTM + 1  . .  87 + l . 87 + l  . 87 + l . 1 2  + l . 2 5  - 0 .  1 2  
DTF + 1 . 6 2  + l . 5 0 + l . 75  +0 . 62 + 1 .  00 - 4 . 5 0 
-
·1 
-
RO +0 . 75 +0 . 75 +0 . 75 + 1 . 2 5  I + I . 25  - 1 . 75 I 
-
J K  + l . 00 + l . 00 + l . 00 ' + l . 3 7  + l . 3 7  +0 . 2 5 
T 
I EH +0 . 87 + l . 7 5  + 1 . 50  +0 . 50 +0 . 8 7 - 0 . 1 2  I I 
-
-
r AO + l . 3 7  - + 1 .  75  + l . 5 0  +0 . 5 0 I + l . 1 2  p l ano 
RP ' + l  . 25 + l . 00 +0 . 50 +0 . 3 7 + l . 3 7  +0 . 62 I 
] DF  + l : 50  + l . 3 7  + 1 . 3 7  + I . 62 l . + I . 3 7  - 4 . 5 0  
- ' ·  
-
MW F I + l . 1 2  +0 . 75 + l . 00 j, +0 . 75 + 1 . 1 2 - o . 3 7  I I I 
- 111 
r II I I 
1: I Table #7 
i I 1! 
-
.I I I 
I 36 ,· 
I ' ·-
-11 I, H N  + L N  - J-'  
'• I S ubj ect H N  - p L N ' - p 1 4 8 - p I RG - p p i L 
r I l, +0 . 67 +0 . 87 +0 . 87 + 1  . 00  + 1 . 50 
i +0 . 1 2 
JG 
I! 
l - -RH II + 1 . �2 + 1 . 87 + L 37 +O 87 + 1 . 00 -D . 87 I --
r CJ' 
+ 1 . 62 + 1 . 50 l .  75 + T . 50 
+2 _ 00 p 1 ano 
I ! KO F + ] . 62  +2. . 00 +1 . 75 
+ 1 . '1 2  + L B7 +0 . 75 
KOM ! + 1 . 62 I +1 . 2 5  +2 . 00 + 1 . 62 + l . 50 I' I +2 . 37 - " I 
Kl I + 11  . 50 II + 1 . 50 + 1 . 50 +0 . 62 H . 1 2 +0 . 2 5 
1r-I J E  · + L 37 + l , 37 + 1 . 37  ·1'2 . 37 + 1 . 7.5 -2 . 37 
-
I 
NE I + I . • 50 + 1 . 75 +0 . 50 + L o2 
+O 25 
r +l. 62 I GK + L 37 + 1 . 37 + 1 . 75 +0 . 1 2  + L b2 + 1 . 87 
T KL + 1 . 87 · H . 75 +2 . 00 I + 1 . 2 5 + L 75 
-0 . 2 5 
I' -
- I '1 J O  +1 .  75 + 1'. 62 + 1 . 87 + 1 . 87 H . 75 -o . 1 2  
l 
-
I SH i +. I .  1 2  + 1 . 1 2. I + 1 .  l 2 + 1 . 2 5  + 1 "' 62 �Qt 6Z ' I I 
-
r S'H +- 1 . 2,5 -+ l • 2 5  
+ 1 . 00 + 1  . 2 5  + 1 . '.H -2 . 75 
' I -
I 
J O  " + 1 . 2 5 -t 1 .  2 5  + L SO · + 1 . 62: 
+ 1 . 62 +0 . 2. 5 
I I 
I HB  + 1 . 25 + 1 . 50 +, . 50· + 1 . 75 I I I + 1 . 62 p 1 ano 
-
B P  +0 . 87 +0-. 87 -+Ot . 87 
' +-0· . 2 5  I +0 . 62 -+0 . 62 
i I 
_I! 
I -
I TH + l . 25 + . 25 + 1 . 5 0 +0 , 75 + l  . 12 I' ot-0 . 37 
- ,I 
-
r HG + l  . ,50 
+ ·1  • .50 + 1 . 75 + 1 .  25 + 1 . 5 0 p l ano I 
- -
S K  + 'I.  l Z  + 1 . 1 2  + L  1. 2  +0 . 75 
+ 1 . 37 +0 . 3 7 
II 'SH +1 . 501 +l . 50 + L 25 +-2 .. 00 +2. . 25 +2 . 00 -
-
JW +0 . 37 +0 . 3 7 .-.o . 62 
I +0 . 50 II + 1 . 00 -0 . 37 r I I 
I. J F  + 1 . 25 + 1 . 25 + 1 . 50 l .  37 +2, . 00 p 1 ano 
-
-
-
r RH + 1 .  l 2  + .. 1 2  + 1 . 2 
+0 . 62 ' +0 . 87 - o .  1 2  -I 
I I 
� 
. .J. 11 . 00 + l  . 00 !I H  + 1 . 25 
+0 . �7 I + l . 00 +0 . 50 
! I 
-
I 
I I 
- I BR + 1 . 00 + 1 . 00 + 1 . 00 + 1  .. 00 + l ' 62. +0 . 75 ' 
-
GC + l ., 6.2 + l . 62 + 1 . 1 2  + L SO 
I + , 75 - L J 7 
r I 
I. Kt< + 1 . 50 +.2 00 
+2: . 1 2. --o . so 
+ 1 . 50 ' +2 3 7  
- -
� ' I LC + 1 . 25 + l . 25 + ]  .• 2 5  + 1 . 37 + l . 87 
- 3 , 50 
- -
DC + 1 . 75 + 1 . 75 +2 . 00 :1 + 1 . 87 : +3 . 112 
- 2 . 00 
-
I lM +0 . 37 I . 0 . 3 7 +0 . 3 7  + L OO + l  . 50 31 - 0 . 62 
-
T 
lN +0 . 87 +0 . 87 I + l . 1 2  I +0 , 50 + 1: . 75 -2 . 00 II 
I 
� 
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F rom i n s pect i on of the f i ve h i s tog rams one can see · th a t  the 
Nea r Red-G reen f i n d i ngs  we re con s i s ten t l y  the mos t  p l u s .  The other  
f i nd i n g s  we re found to have dec reas i ng amoun ts  o f  p l us w i th the Low 
Ne u t ra l Re t i nos copy the next mos t  p l us fo l l owed by the ba l an ce o f  H i g h 
and  Low Neu t ra l  Ret i noscopy , fo l l owed by the H i g h Neu t ra l  Ret i. nos copy , 
and  the Nea r C ros s Cy l i nd e r  tes t f i nd i ngs  ye i l d i ng the l ea s t  amoun t o f  
p l us .  None o f  the accomoda t i ve l ag s  thus  determ i ned f rom the d i ffe ren t 
me thods we re found to  be  equ i va l en t .  Th ree pos s i b l e  hypo thes i s  fo r 
these d i f fe ren ces a re :  
l .  Changes i n  random va r i a t i on 
2 .  D i ffe ren t i a l  accommod a t i ve res pon se  to d i f fe ren t accommoda t i ve 
s t i mu l us i n  the th ree tes ts 
3 .  Sys temat i t  changes as  a f un c t i on of d r i ft ove r t i me 
38 . 
H i s tog rams of Nea r Tes t  Re l a t i on s h i ps 
H is tog rams #9" 1 3 show the d i s t r i but i on o f  the a l geb ra i c  d i ffe ren ces  
between the . f i ve nea r tes ts .  
H i s tog ram #9 
H i s tog ram #7 shows the d i f fe rence between the Nea r Red-G reen tes t 
f i nd i ng s  and  the m i d range be tween t he H i gh - Low N� ut ral  Dynam i c  Re t i nos copy . 
H i s tog ram #1 0 
H i s tog ram #8 shows the d i ffe ren ce between the Nea r Red- Green test  
f i n d i ng s  a n d  the Nea r C ross  Cy l i nde r ba l ance ( 1 46 ) . 
H i s tog ram # ll 
H i s tog ram #9 s hows the d i f fe ren ce be tween the ba l an ce o f  the H i gh­
Low Neutra l Dyn am i c Ret i noscopy and  the Nea r C ro ss Cy l i n de r  ba l a n ce ( 1 4B )  
f i nd i ng s . 
H i s  tog ram # 1 2 
H i s tog ram # 1 0  s hows the d i ffe ren ce be tween the Low Neut ral 
Re t i nos copy l L N J  and the Nea r C ro s �  Cy l i n d e r  ba l ance ( l 4 B)  f i nd i ngs . 
H i s tog ram # . 1 3 
H i s tog ram # l l shows the d i f fe ren ce be tween the H i gh Neu t r a l  
Re t i nos copy ( HN }  and the Nea r C ross Cy l i nd e r  ba l ance { 14B)  f i n d i ng s .  
39 .  
The s t a t i s t i ca l  a n a l y s i s  of t h e  d i f fe re n ce s  be tween the f i ve nea r 
tes t s  a re shown on Ta b l e  #8. 
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>­u c 
1 0  
� 5 
o· (!) 1.. 
-LL. 
- >­u c (!) ::l 
0 
1 0  
0- 5 (!) 
L 
- L. 
LL. 
0 
- a . so 0 +0 . 50 
.. 
, 
. .  
. r . ' 
- a . so 0 +0 . 50 
H i s tog r a m  # 9  
' . 
+ l  . 00 
1 s tog ram 
r J r . 
+ l . 00 
. 
Red- G reen - H i gh Neu t ral low Neut ra l 
Ba  1 an ce 
N = 5 7  
Mode +0 . 3 7 0  
Mean +0.2 3 0  
Med i a n +0.2 50 
S t a n d ard 
Dev i a t i on - 0 . 640 
+l  . 50 Diop ters 
# 1 0  : 
Red- Green - 1 4B 
N - 5 7  
Mode +0 . 37 D 
Mean ·- +0. 34 D 
Med i an -·· +0 . 35 D 
St anda rd 
Dev i a t i on -- 0 . 38 D 
' 
+ 1 . 50  D i op ters 
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H i s t o g r a m  #l l 
1 0  
( L N - H N )  - 1 4 B 2 
N = 5 7 
>- Mode -' 0 . 1 2  D 
u 
Me a n  +0 . 06 [) c 5 = OJ 
� 
er 
Med i a n +0 . 06 D 
S t a n d a r d OJ !.... 
LL. De v i a t i on::; 0 . 48 D 
0 - 1 .  00 - 0 . 5 0 0 +0 . 50 + l . 00 D i op t e r s  
H i s t og ram #l2 
1 0  
>- LN - 1 48 u c OJ 
::J N 57 = tr 
Mo de +O . 1 2  D OJ 5 = !.... 
LL. Mea n  -· +0 . 1 6 D 
Me d i a n  = +0 . 1 2 D 
S t a n d a rd 
De v i a t i on= 0 . 49 D 
0 - 1 .  00 ;_ 0 . 50 0 +0 . 50 + 1 . 0 0 D i op te rs 
H i s  tog ram # 1 3  H N  - 1 4 8 
1 0  ... 
N = 5 7 
Mode - 0 .  1 2  D 
Mean = +O . 1 4  D 
. . Med i a n = +O . 1 2  D 
S t an d a rd 
. Dev i a t i on== 0 . 5 3 D 
1 r I . . 
0 - ! . 0 0  - 0 . 5 0 0 +0 . 5 0 + l . 00 D i opte rs 
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Tes t s  
RG - 1 4B 
( L N- H N ) RG - 2 
L N  - 1 4B 
HN - 1 4B 
LN- H N  - 1 4B 2 
Tabl e #8 
D i fferences B etween F i ve Near Tes ts 
Mean Med i an 
+0 . 34 D +0 . 35 D 
+0 . 2 3 D +0 . 2 5 D 
+O . 1 6  D +O . 1 2  D 
+0 . 1 4 D +O . 1 2  D 
+0 . 06 D +0 . 06 D 
Mode 
+0 . 37 D 
+0 . 37 D 
+O . 1 2  D 
- o .  1 2  D 
- o . 1 2  D 
S tanda rd  # of  
Dev i a t i on S ubj ects 
0 . 3 8 D 57 
0 . 64 D 57  
0 . 49 D 5 7  
0 . 5 3 D 5 7  
0 . 48 D 5 7  
Th i s  tabl e s h ows the s tati s t i cal  analys i s  of  the di fferences 
between the f i ve nea r tes ts a s  d i spl ayed o n  h i s tograms #9-1 3 .  
43 . 
-Tab l e  #9 d i sp l ay s  the d i s t r i but i on of the d i f fe rences between the 
f i ve near  tests i n  a n ume r i ca l  fash i on .  We as s umed that a d i ffe ren ce 
between any two tests of  O .  l 2 D  or  l es s  i n d i cated no d i f fe ren ce s i nce 
th i s  i s  w i th i n  the e r ro r  'of meas u rement .  Then we compa red the n umbe r  of  
d i f fe rences that we re g reate r  i n  p l us or  m1 n us than 0 . 1 2 D .  We found a 
s pec i f i c  re l at i on s h i p  between the nea r tests , the s ame a s  that i n d i cated by 
the s tat i s t i ca l  ana l ys i s .  These s ummed d i ffe rences of  g reate r  p l us or 
m i niu s  a re shown on the bottom of Tab l e  # 9 .  The p robab i 1 i ty of any of  these 
d i s t r i but i ons occu r i ng by chan ce i s  l ess than the . 04 l eve l . 
44 . 
Ta bl e #9 : D i s tri buti on of the D i fferences Between the Lags 
of the five Nea r  Te.sts .'� 
LN-HN LN-HN 14 RG - 1 4 B  H G  2 HN-14B LN - 1 4 B  '_J 
-1 . 2 5  
t o  -'- l . 37 D  0 0 0 0 0 
- 1 . 0 0  
t o  - l . 12D 0 0 1 1 1 
- 0.7 5 
t o  - 0 . 87D 0 0 3 3 2 
- 0 . 5 0 1 4 4 3 3 t o  - 0.62D 
-
- 0.25 3 5 3 8 6 t o  - 0 . 37 D 
0 + 0 .12D · 15 17 20 1 7  19 -
+0.25 
1 6 1 2  11 8 9 t,0 +0.37D 
+ 0 . 5 0 
t o  +0 . 6 2D 1 2  1 0  8 9 8 
+0 . 7 5 
t o  +0. 87 D  7 7 5 4 5 
+ l . 00 
t o  +l.12D 2 2 2 2 3 
+l. 25 1 0 0 2 1 t o  +l. 37D 
+l . 5 0  
t o  +l . 62D 0 0 0 0 0 
+l .  7 5  
t o  + l . 8 7 D  0 0 0 0 0 
TOTAL 5 7 5 7  5 7  5 7  5 7  
Grea t er !VJ:tnu � 
THan - 0 . 12D 4 9 1 1  1 5  1 2  
Great er P l u s  
Than +0.12D 38 31 26 2 5  26 
W i t h i n  
+ 0.1 2D 15 1 7  20 1 7  1 9 -
LN+HN . LN+HN 
Subj ect RG - 14B RG - 2• 2 - 14B HN _ 1 h"R LN - 14B -
. JG +0 . 50 +0 . 87 -0 . 12 -0 . 12 ;,. 0 . 12 
-
RH � +0 . 12 -0 . 62 +0 . 7 5 +1 . 00 +0 . 5 0 
CJ +0 . 50 I +0 . 37 +0 . 12 0 . 00 +0 . 2 5 
KOF +0 . 7 5 I +0 . 25 +0 . 50 +0 . 87 +0 . 62 
KOM +0 . 7 5 +0 . 75 0 . 00 - 0 . 37 +0 . 37 
KL -t:O . 50 -0 . 37 +0 . 87 +0 . 87 +0 . 87 
JE -0 . 62 +0 . 37 -1 . 00 - 1 . 00 - 1 . 00 .. 
NE +1 . 12 0 . 00 +l . 12 +1 . 00 +1 . 2 5 
GK ' +0 . 37 +0 . 2 5 +0 . 25 0 . 00 +0 . 50 
KL +0 . 50 -0 . 12 I +0 . 62 · +0 . 50 +0 . 75 -
JO - -0 . 12 0 . 00 -0 . 12 '-0 . 12 0 . 00 
BH +0 . 37 +0 : 50 -0 . 12 -0 . 12 -0 . 12 
, SH +0 . 12 +0 . 12 o . oo . 0 . 00 -0 . 2 5 
JD 0 � 00 +0 . 37 -0 . 37 - 0 . 37 -0 . 12 ' 
-
HB - 0 . 12. +0 . 37 -0 . 50 -0 . 25 I -0 . 2 5 ·---- -
BP +0 . 37 -0 . 25 +0 . 62 +0 . 62 � +0 . 62 
TH +0 . 37 I -0 . 12 +0 . 50 +0 . 50 I +0 . 7 5 -
MG +0 . 25 I 0 . 00 +0 . 25 +0 . 25 +0 . 5 0  
SK +0 . 62 I +0 . 25 +0 . 37 +0 . 37 I I +0 . 37 
SH +0 . 2 5 +0 . 7 5 - 0 . 50 �0 . 5 0 I -0 . 7 5 
. JW +0 . 50 +0 . 62 - 0 . 12 -0 . 12 I +0 . 12 
JF +0 . 62 +0 . 75 -0 . 12 -0 . 12 I +0 . 12 
RH +0 . 2 5 +0 . 25 +0 . 50 +0 . 5 0 ' I +0 .50 
IH +0 . 12 0 . 00 · +0 . 12 +0 . 12 I I +0 . 37 
BR +0 . 62 +0 . 62 0 . 00 0 , 00 I 0 . 00 -
GC +0 . 2 5 +0 . 12 +0 . 1 2  +0 . 12 I -0 . 37 
KK - 0 . 2 5 +0 . 62 -0 . 87 -0 . 87 - 0 . 31 
LC +0 . 50 +0 . 62 -0 . 12 -0 . 12 I I -0 . 12 
DC +0 . 25 I . +1 .  37 -0 . 12 -,0 . 12 I I - 0 . 12 
TM +0 . 50 +1 . 12 - 0 . 62 -0 . 62 I I -0 . 62 4 6 · - - - ·- - -
. HJ U j l: l;.. l RG - 1 4 B  RG - 2 
LN +0 . 25 +0 . 87. 
- 1 -
ffM O . BT I +1 . 12 
DM +0 . 37 I +0 . 50 , , ' 
.BG I 0 . 50 ! +0 . 25 -
'1 . JH + 0 . 25 +0 . 12 -
LH -0 . 25 ' 0 . 62 
DD +p . 7 5  0 . 50 
i I HI - 0 . 12 I --0 . 62 
0 1 87 ' +0 . 62 .BB I' I I I I 
I GB _,. +0 . 37 +0 . 2"5 
- · 
AD I +0 . 75 +0 . 50 
GD . -0 . 25 I -0 . 12 ' I 
I I -0 . 62 MWM �0 . 12 
I ' GK 0 . 00 -0 . 3T 
I 
MH ··ir0 . 25 I +0 . 37 
I 
MM +0 . 75 I +0 . 25 
JT +O . 2 I o . oo 
BF I 0 . 00 +0 . 75 
I 
D'l'M I +0 . 12 -0 . 62 
DTF' +0 . 37 -0 . 62 
RD 0 . 00 ..-0 . 50 
.JK 0 .. 00 +0 . 37 
EH I' +0 . 37 . 'o . oo 
-
Ao 0 . 62 -0 . 2'5 
RP +l . 00 +0 . 12 
DF I - 0 . 25 - 0 . 12 
MWF +0 . 37 0 . 00 . 
- -
I ' I 
I 
I 
I 
! 
I 
I 
,, 
1' 
I 
I 
I I ,  
I 
-·-- ·--
2 -
+0 . 37 
- 0 . 25 
-0 . 2 
+0 . 12 
+0 . 37 
-0 . 87 
+0 . 25 
+0 . 50 
+0 . 25 
+0 . 12 
0 . 25 
-0 . 12 
-0 . 50 
+0 . 37 
... D �  1.2 
+0 . 50 
+0 . 12 
o .  75 
+O .  75 
1 . 00 
-0 . 50 
- 0 . 37 
+0 . 37 
+0 . 87 
+0 . 87 
-Q ,, 12 
+0 . 37 
14B HN - ll±B 
I +0 . 37 
-:0 . 37 
-0 . 37 
+0 . 37 
+0 . 50 
�I -0 . 87 
+0 . 31 
*o·. 62 
0 . 50 
0 . 12 
+0 . 25 
- 0 . 12 
+0 . 25 
' +O . 37 
-0 , 12 
+0 . 50 
0 . 00 
0 87 
' 
+0 . 75 
+0 . 37 
- 0 . 50 
-0 . 37 
+l . 25 
+l . 25 
+0 . 62 
-0 . 25 
0 . 00 
. ., I ' 
I 
J4B j I 1--11.i -;I I 1 +0 . 62 
. . 
-0 . 12 
+0 . 12 
+0 . 12 
--
+0 . 12 
-
-0 . 87 
I 0 . 12 
I' 
+0 . 37 
0 . 00 
+0 . 12 
+0 . . 25 
-0 . 12 
I +0 . 7 5 
+0 . 37 
-1 -0 . 12 
0 . 50 
+0 . 25 
-0 . 62 
·1 I +0 . 7 5  
+l . 12 I 
I -0 . 50 
-0 . 37 
+1 . 00 
\ 
+L oo l 
+0 . 12 I -0 . 25 ' 
+0 . 25 
I 
f 
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Parametri c Ana l ys i s  of  Near Tes t Re l ati ons h i ps 
A repeated meas ure des i gn was run on the  da ta for the total o f  
57 s ubj ects . See Tab l e #7 for the raw data o n  the l ags for the th ree 
near tests compared . From th i s  analys i s  we found that the tes ts are 
s i gn i fi cantl y di fferent a t  the 0 . 0 1 l evel of �onfi dence and there i s  no 
s i gn i fi cant d i ffe rence between s ubject vari ance on the th ree tes ts 
a t  the 0 . 01 l evel of confi dence . 
A l i nea r regres s i on and Pearson ' s  corre l a t i on were run o n  the data 
al so . The rel ati ons h i ps as found by the l i near regre s s i on al l ows one to 
predi c t  one near po i n t fi ndi ng o n  the bas i s of  another . The rel ati ve 
acc uracy of the s e  predi cti ons i s  i ndi ca ted by Pea rs on ' s  " r 1 1  correl ati on . 
Al though the corre l ati o n s  i ndi c a ted that the accommodati ve res ponse i s  
not the s ame under the th ree tes ti ng condi ti ons , s i nce these fi gures  
ranged from o�51 8 to 0 . 54 1  l evel of correl ati on , there i s  a pos i ti ve 
rel ati ons h i p between the three near tes ts . 
The detai l s  o f  these computa ti ons can be found i n  the append i x on 
pages 57-61 . 
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Change Ove r T i me of Near  Red- Green Tes t  
The response over t i me t o  the Nea r  Red�G reen tes t  was eva l ua ted 
us i ng the same twenty  s u bj ects  used fo r the repeatab i l i ty s tudy . Lag s 
were comp u ted  i n  the same ch rono l og i ca l  o rder  i n  wh i ch they we re taken , 
L e . those taken f i r s t  i n  the tes t i ng seq uence we re ave raged toge the r ,  
those taken second we re �veraged toge the r� e t c .  The a l geb ra i c  d i f fe ren ce 
between the mean s  s how i ng the g reates t and  sma l l es t  l ags wa s on l y  0 . 08D  
s how i ng no t rend  towa rd g reate r p l us o r  m i n u s . The l ag s  and  s tanda rd 
dev i at i ons a re shown i n  G raph #3 . The a ve rage a ccommoda t i ve l ags  w i th 
s equen t i a l  tes ts  a re shown i n  G raph #4 ., page 51 . 
1 . 5 0  
1 . 2 5 
1 . 0 Q 
0 . 7 5 · 
ti) 
H 
(I) 0 . 5 0 4-) 
p_ 
0 
•rl 
0 . 2 5 Q 
o . o o 
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Graph #3 
D I FFERENCE IN MEAN VALUES OF NEAR RED - G REEN TES TS 
OVER TIM� ON TWENTY SUBJECT S . 
.________. - • • 
1 2 3 4 5 
SEQUENTIAL TESTS 
G ra p h  #3 s hows the d i stri buti o n  of the mean val ue for the 
twen ty s ubj ects used in the Red- G reen repeatabi l i ty s tudy wi th 
s ucces s i ve meas u rements . 
50 . 
+ 2 ·; 0 0  I 
+ l . 5 0  
+ l . 0 0  
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Graph #4 
MEAN A C C OMMODATIVE LAG WITH STANDARD DEVI ATION 
FOR THE FIVE NEAR TESTS 
1 4b 
BALANCE 
LN-HN 
BALANCE 
RED- GREEN 
BALAN CE 
LN HN 
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Conc l u s i ons 
1 .  We found a h i gh rel i ab i l i ty among - the res u lts - ta ken by the th ree 
d i fferent c l i ni ci ans both on the 1 1 P 1 1 v a l ues and on the Vodnoy Near 
Red-Green tes t  val ues . 
2 .  We found a h i gh repeatabi l i ty of the Vodnoy Nea r Red-Green tes t  wi th 
no trend toward greater or l ess pl us o ver t i me as meas ured i n  our 
expe�i menta l seq uence . 
3 .  We found a defi n i t� di ffe rence b e tween the s u bj ec ts res po n s es o n  the 
three near tes ts , HN-LN bal ance , near c ros s cyl i nder tes t  ( 1 48 )  bal ance , 
and near red- g reen b a l a n ce . The vari ance of the s ubj ect res ponses o n  
t h e  three n e a r  tes ts were a l mo s t  equal . 
4 .  The non- parametri c a n a l ys i s  of the data s h ows the bas i c  rel ati ons h i p 
between the fi ve near poi n t  tes ts . The Red-Green near po i nt tes t was 
the h i ghest i n  p l us , fol l owed by the Low Neutral Reti noscopy ,  the 
H i g h - Low Neutral Reti noscopy bal a nce , the H i gh  Neutral Reti nos copy , 
and fi nal l y  the Near Cross  Cyl i nder bal ance ( 1 48 )  fi ndi ngs . The 
s ame res u l ts we re fo und i n  the parametri c a n a l ys i s  of the data . 
The cal cul a ted vari a b i l i ty of the l i near regre s s i on i nd i cates that the 
s everal tes ts a re rel a ted but di ffe ren t  tes ts and can not be freely 
s ub s t i tuted c l i ni ca l l y  wi thout due cons i derati o n . 
52 . 
·. 
Summa ry 
The Vodnoy # 5 3 3 A  Red- Green Nea r Po i nt Tes t  p roved to be � h i gh l y  
re l i ab l e  meas u re of the accommod a t i ve respon se , that  i s ,  repea tab l e  on 
a . tes t � retes t bas i s . 
We fee l tha t  the  p rognos t i c  va l ue of  the Red-.Green near  po i n t test 
a t  t.he p resent t i me i s  somewhat l i m i ted . Howeve r ,  s i n ce the tes t i s  
h i gh l y  repea tab l e ,  a t r ue r  co r rect i on factor for conve r t i ng the Nea r 
Red - G reen f i nd i ng may be found w i th fu r the r test i ng .  
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APPENDI X  
Tabl e of Conte nts 
Parametri c Ana l ys i s  of 11 P 1 1 Val ues 
Pa rametri c Ana l ys i s  of  Three N e a r  Tes ts 
Raw Da ta col l ected from 5 7  s ubjects 
Page 
56  
5 7 - 6 1  
62-90 
5 5 . 
Parametric Ana ly s is 
" P "  Va lues 
I. Repeated Me asures Des ign 
1 G. 2 = . 13. 6 22 
( 3) ( 5) 
= 185.5 0' 
15 
= 12 . 3 7 
2. K= 3 N= 5 £ £ x 2 = 19. 6 8  +. 2 0 . 56 + 21 . 2 1 = 6 1 . 45 
i= l i=l 
3.  £. T 2i = N 
4.  z, p 2 ;i.::::: 
K 
4. 86 2 + 4 . 252 + 4.492 . = 12. 37 
5 
. 252 + 1. 752 + 13.372 + . 5-02 + 1. 25
2 
= 
3 
S ou rc es of Variation and Sums of Square s :  
6 1 , 17 
1. S S  be tween p e r s ons = (4) - ( 1 )  = 61.17 - 12. 3 7  = 48. 80 
2. S S  within p ers on s = ( 2) - (4) = 61 . 45 - 6 1 . 1 7 = 0 . 28 
3.  S S  c l i n i c i ans = ( 3) - ( 1) = 12. 3 7  - 12. 37 = 0.00 
4. S S  error = ( 2) ... ( 3 )  - ( 4) + ( 1) = 61. 45 .... 12 . 37 - 61 . 17 + 12 . 3 7  
= 0 . 27 9  
5. S S  total = ( 2) � ( 1) = 61 . 45 - 12.3 7 = 49. 08 
BETWEEN CLINI CIANS : 
F b = MS � l inicians 0 s MS error 
= 0 . 0 0 0 5  = 0 . 0 0 12 
4 . 09 0  
degre e s  of freedom = ( 2 , 8 )  
Critical Value f or F _ 99 (2, 8) = 8 � 6 5  
56 . 
Parametric Analy si s 
Th ree near tests 
I .  Repeated Measur es Design : 
SUBJE CT 
N = 57 T 
1 
£ x 2 
= 
2. K=3 
14B - p 
= 65. 89 
- 89. 73 
H N- L N  
=-2- -
T = 2 75. 62 
p 
£x 2 · = 10 4 . 4 0 
( 226 . 86) 2 = 30 0 . 97 
RG - p 
T3 = 85. 35 £.x2 = 14 6 . 60 
( 3) ( 57) K = Number of Tests 
N= 5 7  
TOTAL 
G = 226 . 86 
.S.l 
. � 
x 2 1� = 89. 73 + 1 0 4 . 4 0 + 14 6 . 60 = 34 0 . 74 i= 
3. � = 65. 8 92 + 75 . 622 + 85. 352 = 30 4 . 29 
N 57 
f' 2 4 .  � K = 
· . 2 + p2 + p 2 + 2 935 . 30 311 . 76 p l . . . .  _. . P 57 = = 2 3 3 
3 
S ourc es of Vari ation and S ums of Squares : 
L S S  between p ersons = ( 4 -) - ( 1) = 31 1 . 76 - 30 0 . 97 = 10 . 7 9 
2.  S S  within p ersons = ( 2 )  - ( 4 )  = 34 0 . 74 - 311. 76 = 28 . 98 
3 .  S S  Acc ommodativ e  p osture tests = ( 3) - ( 1) 
= 30 4 . 29 - 30 0 . 97 = 3. 32 
4 .  s s  erro r = ( 2) - ( 3) - ( 4 )  + ( 1) 
= 34 0 . 74 - 30 4 . 29 - 311 . 76 + 30 0 . 97 = 24 . 96 
5. S S  total = ( 2) - ( 1 )  = 34 0 . 74 - 30 0 . 97 = 39. 7 7  
5 7 .  
S ummary Tabl e for AN OV (_correl ated measures) 
Sourc e · o f Var.iation S S  d f  11S 
-. . 
Between p eop l e  1 0. 79 N- 1 5 6  1 0. 7 9  
5 6  
Within persons 28. 9 8  (K- 1 )  N = 1 1 4  
Aecom . Po sture Tests 3. 32 K - 1 = 2 3. 32 
-2-
Erro r 24 . 9 6 ( N- 1 )  ( K- 1 ) 24 . 9 6  
= 1 1 2  1 1 2  
Total 39 . 77 KN - 1 = 1 7 0  
BETWEEN TESTS : 
Fobs = MS tests = 1 . 66 = 7 . 45 MS error --:22°3 
degrees o f  freedom = ( 2, 1 1 2) 
Cri tic al val ue for F
_ 95 
( 2, 1 1 2) = 4 . 796 
BETWEEN PEOPLE : . 
Fobs = MS p eop l e  MS erro r. 
degrees of freedom 
= 0. 1 9 2  -
0. 223 
= ( 5 6 , 1 1 2) 
0 . 8644 
Criti c al v al ue for F
_ 95 
( 5 6 , 1 1 2) = 1 . 704 
I I. Linear Reg ression 
Measur� s o f  variabil i ty for the three tests : 
1 .  S S  = N x t x 2 . (�Xi) 2 -i=l ]. N 
S S RG = 1 46 . 60 - ( 83 . 35 )
2 = 24 . 72 
5 7  
SS Ret = 1 04 . 40 - ( 7 5 . 62)
2 = 4 . 08 
5 7  
s s l 4B 
= 89 . 7 4 - ( 65 . 89 ) 2 = 1 3 . 5 7  
5 7  
= . 1 92 
= 1 .  66 
= . 223 
58 .  
2 � s2 
x 
= S Sx 
N - 1 
3 .  
1 .  
2 .  
2 2 4  . 7 2  · o .4 4 1 S RG = = 
2 
57 
S Ret 
:::: 4 . 08 :::: 0.073 
5"7 
s 2 = 13 .57 :::: 0 . 2 4 2  
14B 57 
s ==fs2x x 
5RG 
:::: 0.66 4 
5 Ret = 0.2 7 0 
5 14 B = 0.4 9 7  
Correlation between tests : 
= N N N ssxy f=l xiyi - ( [ xi ) ( £ yi )  
581 4B - RG 
58
Ret - RG 
58Ret - 14 B 
� 
S lope = Bl 
y intercept 
1. RG = y 
14B = x 
14 B = y 
RG = x 
= 
= 
= 
= 
= 
i=1 i=l . 
N 
1 05.83 
116. 00 
9 1 .  3 1  -
SSxy 
SSx 
/\ -
B = y 0 
( 65.89 ) (83 . 3 5) = 9 .4 8  
57 
( 75 .62) ( 83 .3 5) = 5.4 3 
57 
( 6 5 . 8 9 ) ( 7 5 . 62 ) = 3 , 9 0 
/". 
Bl x 
57 
A .("'-. A 
y = B0 + B1x 
Slope = 9 .4 8  = 0 . 69 9  ·· 
13 . 5 9  
Y intercept = 1 .4 6  - 0.69 9 ( 1 . 1 6) = 0 . 655 
A 
,,,.... 
y = 0.655 + 0 . 69 9x 
S lope = 9 .4 8  = 0.3 84 
2 4 . 7 2  X interc
_
ept = 1 .1 6  - 0. 3 84 ( 1. 4 6) = 
y = 0.59 4 .  + 0.3 84 x 
0.59 4 
Best Fit = y = 0.624 + 0.5 4 1  x 
59 .  
2 .  RG = y 
Ret = x 
Re t = y 
RG · =  x 
A 
Slope = 5 . 4 3  = .1 . 3 3 1  
4 •. 0 8  
Y i ntercept = 1 . 4 6 - 1 - 3 3 (1 , 3 2 }  = .- . 3 0 3  Y = - . 3 0 3  + l . 3 3 lx 
S lope � 5 . 4 3 = .0 . 2 1 9  
2 4 . 7 2  
Y intercept = 1 . 3 2 � ·  0 , 2 1 9 (1 ;4 6 }  = 1 , 0 0  ? =  . 1 . 0 0  + 0 . 2 1 9 x  
Be s t  Fi t = y = 0 . 3 5 1  + 0 . 1 7 6 x 
3 .  1 4 B  = y 
Re t = x 
Ret = y 
1 4 B  = x 
A. 
S l ope � 3 . 9 0  = 0 . 9 5 5  
4 . 0 8 X i ntercept = 1 . 1 6 - 0 ;9 5 5 ( 1 , 3 2 )  = Q . Q l 
y = 0 . 0 1 + 0 . 9 5 5 x  
S l ope - 3 . 9 0  = 0 . 2 8 7  
1 3 . 5 9 
Y intercept � 1 ; 3 2  - 0 � 2 87 ( 1 . 1 6 )  = 0 . 995 y = 0 . 9 9 5  + 0 . 2 8 7x 
B e s t  F i t  = y = 0 . 5 0 3  + 0 . 6 2 l x  
III . S tandard Error o f  E s t imate 
1 .  SEE � N · . � 
2 \,, ( y i � yi ) 
i = l 
SEE1 4 B  RG = 2 4 . 7 2 
SEERet RG 
= 2 4 ,t 7 2 -
SEERet 1 4 B  = 4 . 08 -
= 
-
-
2 
SSy .,.. lSSxy ) 
s s x  
( 9 . 4 8 ) 2 = 1 8  •. 0 8  
1 3 . 5 7 
· c s . 43 ) · 2 -. 1 7 . 4 9 
4 � 0 8 
(3 . 9 o ) 2 = 2 � 9 6  
1 3 . 5 8 
60 . 
2 .  s 2 = SEE 
N - 2 
2 1 8 . 0 8 0 . 3 2 9  s 0 . 5 7 4  S 1 4 B  
= = = 
- RG 55 
s 2 = 1 7 . 4 9 = 0 . 3 1 8  = 0 . 5 6 4  
Ret - RG 55 
2 2 . 9 6 = 0 . 0 5 4  0 . 2 3 2  S .Ret 1 4 B  = = - SS-
IV . Pearson ' s R 
R = · N � ( xi  - x )  ( y i  - y )  
1 - l  ' . B ( x i-x )  2 .� (yi-y)  2 
1= 1 1= 1 
= S Sxy 
-v-ssxssy 
Rl 4 B  - RG = 9 . 4 8  1fTI ..... --. �-\-. 5-9--,�. (;--:::2-:4-. :-'.7 2�) = 0 . 5 1 8  
RG 
= 5 . 4 3 = 0 . 5 4 1  
... , (4 .oa)i ( 24 . 7 2 )  
RRet - 1 4 B  = ;!!';1:;:;·:;:;9=0��':"""""":� ,-JC 1 3 . 5 9 )  ( 4 . 0 8 )  
= 0 . 5 2 4  
= 0 . 2 6 8  
= 0 . 2 9 2  
= 0 . 2 7 4 
6 1 . 
Raw Data Col l ected from 5 7  Subj ects 
The fol l owi ng  twen ty � seven pages di s play the raw data col l ected 
from al l 57 s ubj ects . 
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E XAM I N E R  o i Conne  1 1  
#: O D  4 1 . 50/40 . 50 
O S  4 1 . 00/40 . 75 
= 
#4 - OD +0 . 25 
OS +0 . 25 
-
-
J C C O D  +0 . 25 
O S  +0 . 25 
Jr r: O D  
-
f.1un+ O S  
I in- O .D 
-
O S  
O D  
B i rio+ O S  , 
-
B n 10- O D  
O S  
-
-
7 RG O D  
t in+  O S  
1-irin- O D 
-
- OS 
OD 
-
-
B i  no+ O S  
B 10- O D  
O S  
-
' 7 1·1on OD 
OS 
B i  no OD 
O S  
' a  0 i no O D . 
--
O S  
p O D  
O s 
-- --· - -- -- -
- 1 .  00 
- 0 . 75 
- 1 .  00 
- 0 . 75 
- 0 . 25 
p l ane 
p l ano 
+0 . 25 
- 0 . 25 
p l ane 
p l ane 
+0 . 2 5 
p l ano 
p l ane 
+0 . 25 
+0 . 25 
p l ano 
p l ano 
+0 . 25 
+0 . 2 5 
+0 . 50 
+0 . 75 
+o . so · 
+0 . 75 
p l ane 
+0 . 2 5 
+O . 1 2  
+O . 1 2 
'' n 
- --
2 9  
0 1  Con ne l l 
@ 90 42 . 25/43 . 2 5 @ 90 
@ 90 42 . 25 /42 . 50 @ 90 
x 90 - 0 . 75 - 0 . 25 X l 80 
x 9 0  - 1 . 25 - 0 . 25 X l 80 
x 95 ..- o .  75 - 0 . 50 Xl  1 0  
x 85 - 0 . 75 - 0 . 75 x 80 
W C  - 1 .  25 W C  
W C  - 1 . 25  W C  
W C  - 1 .  25 WC 
WC - 1 .  50 W C  
W C  - 1 . 25 W C  
W C  - 1 .  50  W C  
W C  - 1 .  00 . W C  
W C  - 1 .  25 W C  
W C  - 1 .  00  W C  
W C  - 1 .  25  W C  
W C  - 0 . 75 W C  
W C  - 0 . 75 WC 
WC - 1 .  25 we 
WC - 1 . 25 W C  
W C  - 0 . 75 W C  
W C  - o .  75  W C  
W C  - 0 . 25 WC 
WC - o .  50. W C  
W C  - 0 . 25 WC 
.... 
WC - 0 . 50 W C  
we - 0 . 75 W C  
W C  - 1 .  00  W C  
W C  - 0 . 87 W C  
W C  - 0 . 87 WC 
!...,. \,_,' 
32 . 
-· 
O '  Conne l I 
4 1 . 25/4 1 . 75 @ 90 
4 1 . 50/42 . 00 .@ 90 
p l ano 
+0 . 25 - 0 . 25X 1 80 
p l ano 
p l ane - 0 . 25 X l . 50 
p l ane 
+0 . 25 WC 
+0 . 25 
+0 . 50 W C  
p l ane 
+0 . 25 W C  
p l ane  
+0 . 25 we 
p l ane 
+0 . 25 WC 
p l  a no .  
- +0 . 2 5 W C  
- 0 . 75 
- o . s o W C  
- 0 . 50 
-0 . 25 WC 
+0 . 50 
+0 . 75 WC 
+0 . 50 
+0 . 75 W C  
+0 . 2 5 
+0 . 50  W C  
p l ano 
+0 .  1 2  WC 
-
I 
i \ U ; 
-· -
3 1  
--
0 1 Con ne 1 1 
4 4 . 50/46 . 50 
4 4 . 00/47 . 00 
+ 1 . 00 - 1 . o o x  
+ 1 . 5 0  - 2 . 00X  
+0 . 50 - 0 . 75 X 
+ l  . 25 - 0 . 75 X  
+0 . 50 WC 
+0 . 2 5 W C  
+0 . 50 W C  
+0 . 50 W C  
+0 . 50 W C  
+0 . 50 W C  
+0 . ]5 WC 
+0 . ]5 WC 
+0 . 50 WC 
+o . so wc 
+a . so we 
+0 . 75 WC 
+0 . 25 WC 
+0 . 50 WC 
+0 . 50 WC 
+O . JS WC 
+ 1 . 25 WC 
+ l . 25 WC 
+ l . 25 WC 
+ l . 25  WC 
+0 . ]5 WC 
+0 . 75 ·we 
+0 . 75 we 
+ l . 00 W C  
r, v 1· 1  
--- --- - -
1 6  
O ' Con ne l l  
-
-
@ 90 45 . 50/46 . 50@ 90 
-···-
@ 90 45 . 00/47 . 00@ 90 
1 80 + 1 . 75 - 1 .  oox 1 80 
·-· · · 
1 80 + l . 25 - 1 .  OOX l 80 
-· 
-
- . . 
1 80 + 1 . 75 - o . 75 x 1 80 
1 80 + 1 . 25 - 0 . 75 X l 80 
- - -.-
+ 1 . 25 W C  
+ l . 25 W C  
. 
+ l . 50  W C  
+ 1 .  50 �\JC 
+ 1 . 25 WC 
+ l . 25 W C  
-
+ 1 . 50 W C  
+ l. 50 wc  
-
+ 1 .  00 W C  
+ l . 00 WC 
+ 1 . 25 W C  
+l . 25 W C  
+ 1 . 2 5  W C  
-
+ l. 25 W C  
I I + 1 . 25 W C  
+ 1 . 25 W C  
+2 . 00 W C  
+2 . 00 WC 
+2 . 00 WC 
+2 . oo · w c  
+ l . 5 0 wc 
+ 1 . 50 W C  
+ l . 50  WC 
' + l . 50  we F 1  
- - - .. . ,, 
" ' I N  O D  + l  . 00 + l . 00 + l . SO +2 . 2S ) 
+2 . 75 -
-
O S  + l . 00 +0 . 5 0 + l . 75 +2 . 25 +
2 . 7S -
.N OD + l . 00  ' +a . so + l . 7S +2 . SO +3 . S O 
O S  + l . 00 p i ano +2 . 00 +2 . S O +3 . SO 
-
1 4A- + O D  
+ l . 75 +o . s o + l .  7S  +2 . SO +4 . oo 
O S  +2 . 00 
+0 . 25 +2 . 00 +2 . 25 +4. oo 
-
- O D  + l . 75 
+o . s o + l . 7S  +2 . S O +4 . 00 
O S  +2 . 00 
+0 . 2 5 +2 . 2S +2 . 2 5 +4 . 00 
1 4" + O D  
+ l  . 00 p l ano  + l . 5 0  + 1 . 75  +3 . 0 0  
-
- O S  + l . 00 - 0 . 2 S 
+ l . 7S  + 1 . 5 0 + 3 . 00 
- O D  + 1. 25  p l a no + l . 5 0  
+2 . 00 +3 . 2S 
-
-
O S  + l . 2 S  - 0 . 25 + 1 . 75  
+ l . 75  +J. 2 5  
'G _  '1on+ O D  +2 . 2 5 +0 . 7S 
+2 . 5 0 +2 . 75 +3 . S
O 
-
OS ' +2 . 2 S + l . 00 +2 . 7S 
+3 . 2S +3 . 75  
-
-Mon- O D  +2 . SO +0 . 5 0 +2 . 75 
+3 . 00 +3 . SO  
O S  +2 . 50 +0 . 75 +2 . 7S 
+ 3 . SO +4 . 00 
B i  no+ O D  + l . 50 - 0 . 2 5  +2 . 2
5 +2 . 5 0 +3 . 75 
-
O S  + 1 . 50 - a . s o +2
. 2 5  +3 . 00 +4 . oo 
-
. 
� i no- O D  + 1 . 75 +o . s o 
+2 . 00 +2 . 75 +4 . 00 
-
-
- O S  + 1 . 75 +0 . 25 +2 . 00 
+3 . 2S +4. 2 5  
2 (  O D  - 1 .  7 5  - 4 . 50 
- 3 . 50 I - 2 . 00 - 2 . 5 0 I 
. 
- 1 .  75 ' - 4 .  75 - 3 . 2 5 - 2 . 2 5 OS 
- 2 . 5 0 
2 1_  O D  +2 -. S O + 1 . 25  +3 . 75 
+3 . 00 +4 . 2S 
O S  +2 . 5 0 + l . 0 0  +3
. 2 5 I' +3 . 25 +4. 5 0  
-
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EXAM I N E R  0.1 Con ne l l 0 1 Conne 1 1 
f 2 O D  4 4 . 50/44 . 50 @ 90 42 . 25/42 . 00 @ 90 
OS  44 . 50/44 . 50 @ 90 4 1 . 50/42 . 50 @ 70 
=· 
r4- O D  p i ano 1 - 2 . 25 - 1 .  00 x 90 
OS p l a no 1 - l .  00 s ph 
-
J C C  O D  I p i ano - 2 . 25 - 1 .  00 x 90 
-
O S  I p i ano p l ano 
7 C '" O D  p i a no - 2 . 75 W C  
-
Mon+ O S  p i ano - 1 .  25  
I 
I-' O D  +0 . 50 
I - 2 . 5 0 1 - I W C  
-
-
OS  +a . so - 1 .  00 
O D  p l ano - 2 . 50 W C  
l i "'J+ O S  ' p l ano  - 1 .  00 
-
l hm- O D  +0 . 25 - 2 . 50 W C  
OS +0 . 25 - 1 .  00 
-
-
7 RG O D  +0 . 50 - 2 . 50 WC 
-
I M ,+ O S  +Q . 25 - 1 .  25  -· 
M-1- OD +0 . 50 - 2 . 25 W C  
-
- O S  +0 . 50 - 1 .  00 
O D  +0 . 50 I - 2 . 50 W C  
-
- i 
l i no+ O S  +0 . 50 - 1 .  2 5  
-
+0 . 75 i ·· 2 .  2 5  ! i  )- O D  W C  
OS I +0 - 75 - l .  00 
-
1 Mbn O D  + 1 . 00 - 2 . 00 W C  
OS  + l . 00 - 0 . 5 0 
B i  no O D  + l . 00 - 2 . 00 W C  
-
OS  + 1 . 00 ;I - 0 . 50 
I n i no O D  p l ano - 2 . 50 W C  
-
OS p l ano - 1 .  00 
I O D  +0 . 25 - 2 . 37 W C  
o s  ' +0 . 2 5 - 0 . 7 5 
" �  
30 
0 1 Conne l i 
43 . 50/43 . 1 2  
43 . 1 2/4 3 .  1 2  
+O . 50 - 1 .  25 
1+0 . 5 0 - 1 .  00 ' I 
+0 . 5 0 - 1 .  75 
+O . 50 - 1 . 00 
I 
- 0 . 50 
- 0 . 5 0 
p l ano 
+0 . 25 
- . 
- 0 . 25 
p l ano 
- 0 . 25 
p l ano 
- 0 . 25 
- 0 . 25 
p l ano 
p l ano 
p l ano 
p l ano 
- 0 . 25 
- 0 . 25 
+ 1 . 00 
+ l . 00 
+ l . 00 
+ 1 . 00 
+0 . 50 
+0 . 50 
+0 . 25 
+O . 5 0  
@ 90 
@ 90 
x 90 
x 90 
x 90 
x 90 
W C  
W C  
W C  
W C  
WC 
WC 
WC 
WC 
WC 
W C  
W C  
W C  
W C  
W C  
W C  
W C  
W C  
WC 
WC 
WC 
WC 
W C  
w e  
.  
\l I\. KL 
-
-
30  I 2 2  
. .. 
0 1 Conne 1 1 O ' Con ne l l · - .  
42 . 50/46 . 25  @ 90 45 . 00/46 . 00@ 90 
42 . 25/46 . 25 @ 75 42 . 25/4€? . 00@ 90 
. .  
'-0 . 25 = l . 5 0 x 90 p l ano 
'- 0 . 25 - 2 . 00 x 75 - 1 .  00 s p h  
'-0 . 25 - I .  25 x 90 p .l ano - 0 . 25 X35  
,- 0 . 2 5  - 1 . so x 83 - 1 .  00  s p h  
- 0 . 25 W C  - 1 . 50 W C  
- 0 . 25 W C  - 1 .  50 
I - 0 . 25  W C  - 0 . 25 W C  
+0 . 25 W C  - a . s o . 
- 1 .  2 5  W C  - 1 . 75 WC 
- 0 . 75 W C  - 1 .  50  
- 1 .  50  W C  - 0 . 75 W C  
- 1 . 00 W C  - 0 . 50 
- 0 . 75 WC - 0 . 25 WC 
- a . s o W C  - 0 . 2 5 
,.. Q .  50 W C  +0 . 25 W C  
i 
- l .  50 W C  +0 . 25 
-0 . 50 WC p i ano WC 
- 0 . 5 0 W C  p l ano 
+0 . 25 WC +0 . 25 w e  
I - 0 . 25 W C  +0 . 25 
+0 . 75 WC I +0 . 25 W C  
I 
+ 1 . 0 0  WC I p l ano , 
+0 . 75 W C  +0 . 25 W C  
+ 1 . 00 W C  p i ano 
+0 . 50 W C  p l ano W C  
I 
+0 . 25 W C  - 0 . 25 
- 0 .  1 2  W C  - 0 . 2 5 WC 
- 0 . 2 5 W C  - 0 . 3 7 6 5 . 
- ·. __ . .  ;::: 
,._,N O D  + l .  7 5  . - 1 . 00 + l . 75 + l . 2 5  + l . 50  
-
O S  + 1 . 7 5  +a . so + 1 . 7 5  + 1 . 50  + l . 2 5  
;:__N OD + l  .75 - 1 . 00 +2 . 00 + l . 75 + l . 75 -
O S  + 1 . 75 � a . so +2 . 00 +2 . 00 + l . 5 0 
=nc 
- + l . 75 - 0 . 25 + l . 25  +l. 2 5  
4A + O D  
+ l . 5 0  
- + 1 . 75 +0 . 25 + 1 . 25 + l . 00 + 1 . 2 5  O S  
-RC 
- O D  +2 . 00 
- 0 . 2 5 + l . 5 0 + l .  25  + 1 . 75 
,, 
- +2 . 00 + l . 2 5  + l . 5 0  + l . 0 0  O S  
+ l  . 5 0 
� 
4_� + O D  +0 . 75 
+ l. 00 +0 . 75 + l . 25 +0 . 75 ' 
-
- +0 . 75 +0 . 50 +0 . 75 + l  . 00 +0 . 50 O S  
- O D  +l. 00 
- 1 . 00 +0 . 75 + l . 2 5  + l . 25  
-i n  
OS  + l  . 00 
+O . 50  +0 . 75 + 1 . 00 + l . 00 
\G Kon+ O D  +2 . 2 5 - 0 . 25 
+2 . 50 +0 . 5 0 + l . 50 
_ ,,.. 
OS , +2 . 00 + l  . 2 5 +2 . 50 
+0 . 2 5 + l . 7 5  
-
· Mon- O D  +2 . 2 5 p l ano 
+2 . 50 + l  . 00 +2 . 00 
- OS  +2 . 50 + 1 . 50 +2 . 5 0 
+0 . 5 0 +2 .25 
-B · 
B i  no+ O D  + l . 25 - 0 . 75 
+ l . 75 + l . 50 + l . 25 
-
-
-- OS  + l . 2 5  
+0 . 75 + l . 75 + l . 00 + l . 50 
�i n o- O D  + l . 50 ..;. o .  so +2 . 00 
+ 1 . 75 + 1 . 75 
OS + l . 50 + 1 . 00 +2 . 00 
+ l  . 25 +2 . 00 
-
2 (  O D  - 3 .  50  - 4 . 25 - 2 . 2 5 
- 3 . 25 - 2 . 2 5 
OS - 3 . 50 - 2 . 75 - 2 . 25 
- 3 . 5 0  - 3 . 00 
· -
2 1  O D  +2 . 25 
I + 4 . oo +2 . 5 0 
·-
+0 . 50 +J. 5 0  'I I, 
OS  +2 . 50 +2 . 50 +3 . 75 +3 . 75 +2 . 2 5 
. 
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B i  no 
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-
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O D  
OS 
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O S  
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O S  
O D 
O S  
OD 
OS 
O D  
O S  
O D  
O S  
O D  
OS 
OD 
O S  
O D  
O S  
O D 
OS 
OD 
OS 
i � i no OD 
-
- OS 
) O D  
-
O s  
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0 1 Conne 1 1 0 1  Conne 'l 1 
4j . oo/4 3 . 2 5 @ 90 43 . 00 
4 3 . 50 4 3 . 00/43 . 25 @ 90  
' - o .  5 0  s p h  - 0 . 5 0 - 0 . 25 x 7 7  
p l a no s p h  1 - 1 . 2 5 - a . s o x 1 ao 
I 
no cy l .  - 0 . 50 - 0 . 2 5 x 77 
no cy l . - 1 . 2 5 - 0 . 5 0 X l 80 
-
- 0 . 25 - 1 .  00 W C  
- 0 . 25 - 1 .  2 5  we 
- 0 . 2 5 - 0 . 75 WC 
- 0 . 50 - 1 .  50 W C  
- 0 . 50 - 1 .  00 WC 
, - o .  75  - 1 .  2 5  WC 
-
p i ano - 0 . 7 5  WC 
- 0 . _25 - 1 .  50 W C  
I - 0 . 2 5 - 0 .  7 5  WC I - 0 . 50 - 1 . 5 0  W C  
' 
- 0 . 2S - - a . s o wc 
+0 . 2 5 - 1 .  2 5  WC 
- 0 . 25 - J .  00 WC 
I 
I 
:1 - 0 . 50 - 1 .  2 5  WC 
+0 . 2S - 0 . 2 S W C  
+a . so - 0 . 5 0 WC 
p l ano p i ano wc 
I +0 . 25 - 1 . 2 5 WC 
I 
+0 . 2 5 p l ano wc 
+o . so - 1.  2 5  WC . 
p l ano - 0 . S O W C  
+o . zs - 1 . } 5  WC 
- o .  1 2  i - 0 . 62 W C  
l +0 . 1 2  - ] . 2 Cj \•I C 
I S H  J O  I t  tl • 
-
I 2 3 I 26 2 5  
-- - .. c::=:: -- � -I I Ked d i n g t on Kedd i n g ton Ked d i ng ton 
44 . 75/4 5 . 00 @ 4 1 44 . 50/43 . 75 @ 80 44 . 25/45 . 00@ 90 
-
45 . 5 0/ 4 4 . 5 0 @ 4 7  4 4 . 50  4 4 . 00/44 . 25 @  90 
- 2 . 5 0 -0 . .75 X l 40 , p l ano - 0 . 2 5 x 90 p l ano s ph 
- 2 . 50 - 0 . 75 x 90 pl  ano . s p h  p l ano s ph 
- 2 . 5 0 - 0 . 5 0 X l 2 0  p l ano - 0 . 5 0 Xl l O  no cy l .  
- 2 . 5 0 - 0 . 75 x 6 5  p i a no - 0 . 2 5 x 9 5 . no cy l .  ' -
- 3 . 2 5 WC ' - 0 , 5 0 WC - 0 . 2 5 
- 2 . 75 WC - 0 . 5 0 WC - 0 . 2 5 
- 2 , 75 W C  ' - Q .  50 WC p l ano ' 
- 2 . 5 0  WC - 0 . 25 W C  p l ano 
- 3 . 2 5 wt - 0 . 5 0 WC - 0 . 25 
I I - 2 . 75 WC - 0 . 5 0 WC I - 0 . 2 5 
- 2 . 75 WC - 0 . 5 0 WC - 0 . 2 5 
- 2 . 2 5 WC - 0 . 5 0 WC - 0 . 2 5 
- 3  . 00 WC p l ano  w c  p i ano 
- 2 . SO w c p l ano wc p l ano  
- 2 . SQ W C  +0 . 25 WC +0 . 2 5 
- 2 . 2 5 WC +0 . 2 5 WC 1 +0 . 2 5 
- 3 . 00 WC p l ano wc p i ano 
- 2 . 7 S WC p l ano wc p l ano  
I 
- 2 . 7 5 WC +0 . 7S WC +0 . 2 5 
- 2 . 50 WC +0 . 25 WC +0 . 2 5 
- 2 . 75 WC I + J . 0 0 WC +0 . 2 5 i 
- 2 . 00 WC + I . 00 WC +0 . 2 5 
I - 2 . 50 W C  I + l . 2S W C  +0 . 25 
I 
- 2 .  00 W C  + J . 25 W C  +0 ; 2 5 
- 2 . ]5 WC +0 . SO WC p l ano 
- 2 . 2 5 WC +a . so wc p i ano 
- 2 . 75 WC +0 . 2 5 WC p l ano 
I 
� - 7 . 7 �  \-./ \ +0 . 7 �  '!') ( n l  .:l ra ri. 
.... ..... LJ� ....... ,_. 1 J U  '"' "  I .... , ,  J U  rl D 
. HN O D  +0 . 50 - 1 .  50  } + 1 .· 50 + l . 50  + l  . 25 
-
-
O S  + 1 .  7 5  - 0 . 25 - 1 . 00 +l  . 50 + l . 25  
L N  O D  + l . 75 +0 . 50 - 1 .  75 + l . 75 + l . 50  
O S  +2 . 00 - 0 . 25 - 1 .  2 5  + l . 75 + l . 50  
= 
1 4A + O D  + l . 50 + l . 00 - 1 . 25  + l . 75  +2 . 00 
O S  +2 . 00 - 0 . 25 - 1 .  75  + l . 75 +2 . 00 
-
-
- O D  + l . 50 +l . 25 - 1 . 00 +2 . 00 +2 . 00 -
-
O S  + l . 75 +0 . 25 - 1 . 25 +2 . 00 +2 . 00 -
1 1 � + O D  + l  . 50 +0 . 50 - 0 . 75 + l . 75 + l . 75 
-
- OS  + l . 75  - 0 . 50 - 1  . oo + l . 75 + l . 75 
- O D  +·1 . 75 +0 . 75 
- 1. 25 +2 . 00 + 1 . 75 
OS +2 . 00 - 0 . 25 
- 0 . 50 +2 . 00 + l . 75 
= 
RC_Mon+ O D  + l . 50 + l . 50  - 1 .  25  +2 . 00 +2 . 00 
OS , +1 . 50 + l . 75 - 0 . 50 +2 . 00 + 1 . 75 
- -
-
Mon- O D  +2 . 25 +0 . 50 
- 1 .  00 + l . 75 +2 . 25 
OS +2 . 00 +0 . 75 
- 0 . 25 +2 . 00 +2 . 00 
-
B i  no+ O D  + l. 50 + l . 00 
- 1 .  50  +2 . 00 + l . 50 
-
O S  + l . 75 p i ano - o .  75 +2 . 00 + l . 25  -
. 
- i no- OD + l . 75 + 1 . 00 - 1 .  25 . + l .  75 + l . 75  
-
-
OS  +2 . 00 p l ano - 0 . 50 I + l . 75 ! + l . 50 
2 (  O D  - 2 .  75 - 2 . 25 - 3 . 00 �I - 1 . 00 I - 3 . 00 .i 
OS - 2 . 75 - 3 . 5 0  - 4 . oo I - 1 .  00 ·1 - 3 . 00 
-
2 ·. O D  +2 . 50 +2 . 25 - 0 . 25 +3 . 50 +2 . 25 
O S  +2 . 75 + 1 . 50  +0 . 75 I +3 . 75 +2 . 25 
- -
·'· 
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00 4 3 . 00/ 4 3 . 7 5 @ 1 00 
-
OS 4 3 . 3 7/44 . 3 7 @ 66 
O D  rt0 . 25 -0 . 2.5 X 1 5 .5  
0 5  rt-0 . 50 - 0 . 25 X l 35 
c OD +0 . 2 5 - 0 . 50 x 20 
I OS +o . so �0 . 75 XHS 
:c O D  - o . zs WC 
·�-n+ OS  �o.  so W C  ' 
' n - 01) +0 . 50 WC 
-
- OS +0 . 2 5 WC 
OD + I . oo we -
i no+ O S  + l  .· 001 w e  . -
; i�o- O D  +o . 7s W C  
OS +0 . 7.5 \VG 
-
- � 0 . 25 7 RG 00 w e  
�· n+ OS - 0 . 75 WC 
Mon- O D  p l aoo W C  -
- '0S - 0 . 50 W' C  
OD - 0 � 25 we 
-
- � o . 75 WC B i  no+ OS 
B 0- OD p l ano W C  
-
OS . - o .  50 WC I ---
·7 on OD _,. L OO WC 
OS +O . 75. W C  -
- + l .  2:5  B. i no O D  we. 
OS + l . 00 WC 
la B i  no, OD I +o . so we -
- OS + l . .25 WC 
p 00 +0 . 6. 2 WC 
- O s  +0 . 62 WC 
. . .  
3 3  9 
Kedd i ng ton Ked d i ng ton 
4 4 . 50/45 . 62 @ 9 0  45 . 50/47 . 50 @ 1 80 
I 4 5 .  25/45 . 5 0 @ 90 1 45 . 37/47 . 00 @ 1 80 -
p l a n o  - 0 . 25 X 1 80 +0 . 2 5 - 0 . 75 X l 80 
+0 . 2 5 - 0 . 5 0 X l 80 · p l ano - 0 . 25 X l 80 
no cy ] .  +0 . 2 5 - 0 . 50 Xl OS 
+0 . 25 - 0 . 2 5 x 1 1 0 p l ano - 0 . 25 x 90 I 
""0 . 25 -0 . 75 w e  
.. o.  25 we - o .  50 WC · 
p l.  ano �0 . 50 we 
90 . 2 $ W C  - 0 . 2 5 WC 
+0 . 2.5 - o .  50 W C  
p l ano WC - 0 . 50 WC 
+0 . 50 p l ano W-C. 
+0 . 25 WC p l ano WC 
.. 0 .  2:5  - 0 . 25 W e  
+ 0 . 25 W C:  -0.  2.5 WC 
p i ano - 0 . 75 WC 
+0 . 2 5 '"'C -0 . 75 WC 
p l ano � I  . 00 W C  
+0 . 25 WC � 1 . 00 W C  
I +0 . 25 p-0 .. 75 WC 
+a . so WC -0 . 75 WC. 
I 
+0 . 50 +0 . 75 we 
+0 • .50 NC +0 . 75 v'c 
+ 1 . 00 +0 . 50 \1 C  
+ l . 00 WC +0 . 50 we 
+0 . 25 +0 . 5 0 w e  
+0 . 2 5 \'IC ..f-Q , 50 WC 
+0 . 25 p i ano WC 
+0 . 25 WC p l a n o  W C  
I 
- J O  - --- · -
Ke d d i ng to n  � 
44 . 50/46 . 50 @ 1 80 
45 . 2 5 /46 . 2 5  @ 1 72 
+0 . 50 - 0 . 2 5 X l 80 
+0 . 2 5 ,- 1 .  2 5  X 1 65 
+a . so - 0 . 75 x 1 5  
+0 . 7 5 - 0 . 75 X 1 75 
+0 . 25 WC 
+0 . 50 \'I C  
+o . so we 
+0 . 75 WC: 
+0 . 25 �'I C  
+0 . 2 5 �"'c 
+0 . 50 WC 
+0 . 50 WC 
+0 . 2.5 W C  
+0 . 25 WC 
+0 . 50 we 
+o . so W C  
i·O . 2:5 WC 
+0 . 2 5 WC 
+ l . 00 NC 
+ 1 . 00 W C  
+o . so WC 
+0 . 50 W C  
+a . so W C  
+0 . 50 WC 
p l ano we 
p \ ano we 
+O . 37  W C  
+0 . 3 7  w e  
2 9  
Kedd i ng !_on 
45 . 00 
46 . 62/45 . 00@ 9 0  
2 . 2 ·5 sph 
- 2 . 25 - 0  • . 50.X I 80 
n o  cy l .  
no cy l .  
- 2 . 00 
- z . 50 
- 1 . 75 
-2 . 25 
-2 . 00 
' 
-·2 . oo 
� 2 . 00 
·<l. 00 
- 1 . 75 
l .  75 
- l . 50 
- t . 50 
- 1 . 7 5  
_ , .  7 5  
- l . 50 
- 1 .  50 
- 1 .  50 
- I .  75 
- 1 .  50 
.. 1 .  75 
- 2 . 00 
- 2 . 00 
- 1 . 87 
- l . 87 69 . 
� ·  ! � I 
' ,  ..... -.. K · H  -
15 HN O D  +l . 5 0 + l. 5 0  + l . s o  + 1 r;o 
- 0 . 50 
-
O S  + l . 75  + 1 .  25  + l , 50  
+ l . 50  - a . so 
LN O D  + 1 . 5 0 + 1 . 75 + l . 75  
+ l  . 5 0 - 0 . 75 
O S  + 1 .  7 5  . + 1 . 5 0 + 1 . 75  + l . 5 0  
- 0 . 7 5 
-
-
1 4M + O D  +0 . 50 
+ l . 2 5  + 1 . 75  + 1 . 2 5  
+0 . 50 
-
O S  +0 . 50 + l . 25  
+ 1 . 75  + 1 . 25  
p l a n o  
-
- +0 . 75 + 1 .  5 0 
+ 1 . 5 0 +0 . 50 
- O D  
+2 . 00 
O S  +0 . 75 
+ 1 . 25  +2 . 00 + l . 50 
+0 . 2 5 
lliR + O D  +0 . 75 
+0 . 75 + 1 . 00 +1  . 00 
p l an o  
-
- OS  +0 . 75 
+0 . 50 + l  . 00 + l . 00 
- 0 . 2 5 
� O D  + 1 . 00 
+ 1 . 2 5  + l  . 5 0 + l . 25  
p l an o  
I 
·-
- + ] . 00 + 1 . 00 OS  
+ 1 . 50 + l . 25  - 0 . 2 5 
-
RC Mon+ O D  + l . 0 0  
+2 . 00 + l . 50 + 1 . 50 +0 . 5 0 
-
OS +l . 00 
+ l . 7 5 + 1 . 75  + 1 . 50 +0 . 2 5 
/ 
-
-Mon - O D  +a . so 
+2 . 25 + 1 . 75  + l . 75  +0 . 75 
OS  + l . 75 
+ 1 . 75 +2 . 25 + l . 75 +0 . 50 
-
+ l . 00 + l  . 2 5 + 1 . 50 
' 
B i  n o+ O D  
+ 1 . 5 0  +0 . 25 
I 
OS  +l  . 00 +0 . 75 
+ l  . 50 + l  . 5 0 p l ano 
R i no- OD +0 . 50 + l  . 50 
+ l . 50  +2 . 00 +0 . 2 5 
-
- OS +0 . 50 + l  . 00 
+ 1 . 50  +2 . 00 p i a n o  
i 
f2( O D  - 4 . oo 
- 1 . 25  - 3 .  25  - 3 . 50 - 4 . oo 
-
OS - 4 . oo - 1 . 5 0 
- 3 . 25 - 3 . 50 - 4 . 00 
' 
t2 1  O D  +2 . 00 +2 . 00 
+ 3 . 25 +3 . 25 +0 . 75 
O S  +2 . 00 +2 . 00 . 
+ 3 . 2 5 I + 3 . 2 5  +0 . 50 
-
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I 
#2 O D  43 . 87/45 . 75 @ 1 1 2  I 43 . 3 7/42 . 87 @ 75 
OS  44 . 25/44 . 87 @ 1 1 6  1143 . 75/4 3 . 1 2  @ 75 
= 
#4 O D  - 0 . 75 - 0 . 50 - 0 . 50 x 90 
I 
O S  - 0 . 75 - 0 . 7 5 .  x 90 p i an o  -' I .  25  x 90 
-
-· 
J C C  O D  - 0 . 75 - 0 . 2 5 x 90 - 0 . 50 - 1 . 2 5 x 9 2  
-
O S  - 0 . 75 - 0 . 75 x 80 p l ano - 2 . 25 x 90 
7c �  O D  - 0 . 75 W C  - 0 . 25 W C  
-
Mon+ O S  - 0 . 75 W C  p i an o  W C  I I t- n- O D  - 0 . 50 W C  p i a n o  W C  
-
-
O S  - 0 . 50 WC +0 . 25 WC 
O D  - 0 . 75 WC - 0 . 50 W C  
-
B i �o+ O S  . -,o . 75 WC - 0 . 2 5 W C  
-
B i n a- O D  - 0 . 2 5 WC p i an o  W C  
O S  - 0 . 25 WC +0 . 25 W C  
-
-
7 RG O D  - 0 . 50 W C  - 0 . 50 WC 
-
"'
 n+ O S  - 0 . 75 WC - 0 . 25 WC 
-
-
tvt - n- O D  - 0 . 50 WC - 0 . 25 WC 
-
O S  - 0 . 50 WC p l ano w e  
O D  - 0 . 50 WC - 0 . 2 5 WC 
-
-
B i na+ O S  - 0 . 50 W C  - 0 . 50 WC 
--
B i  o- O D  - 0 . 25 W C  - 0 . 2 5 WC 
-
O S  - 0 . 2 5 W C  p l an o  W C  
-
/J l'fo n  OD +0 . 50 W C  +0 . 75 W C  
O S  +0 . 5 0 WC +l . 00 W C  
B i  n o  O D  +0 . 50 WC + l  . 00 WC 
-
O S  +0 . 50 W C  + 1 . 25 w e  
-
7 a  " i no O D  - 0 . 2 5 WC +0 . 50 W C  
-
- O S  - 0 . 2 5 W C  +0 . 25 W C  
p O D  - 0 . 3 7 W C  p i an o  w e  
0 s - 0 . 3 7 WC +0 . 2 5  WC 
"n 
3 3  
Ked d i n g ton 
4 4 . oo 
4 3 . 62 
+0 . 5 0 - 0 . 75 x 90 
-0 . 50 - 0 . 50 x 45 
+0 . 50 -0 . 75 X l0 5  
-0 . 50 - 0 . 50 x 65 
- 0 . 50 W C  
- I .  00 W C  
- 0 . 2 5 WC 
-0 . 75 W C  
- 0 . 50 WC 
- 1 . 00 W C  
- 0 . 2 5 W C  
...: 0 . 7 5 WC 
-0 . 25 WC 
- 0 . 75 W C  
- 0 . 2 5 we 
- 0 . 50 WC 
- 0 . 5 0 WC 
-0 . 75 WC 
p l ano WC 
-0 . 25 WC 
+0 . 25 W C  
p l a no WC 
+0 . 2 5 W C  
p l ano WC 
- 0 . 50 WC 
- 0 . 75 WC 
- o .  1 2  WC 
I - 0 . 3 7 WC 
I [l 
2 3  
---
Ke d d i ng ton 
4 3 . 00/44 . 00 @ 90  
42 . 50/44 . 00 @ 90 
+0 . 5 0 - l . 2 5 X. 1 80 
+0 . 25 - 1 . 50 X I BO 
+0 . 5 0 - 0 . 75 x 05 
+0 . 2 5 - I . 00 x 1 70 
p l ano W C  
p i ano WC 
+0 . 25 WC 
+0 . 25  W C  
p i an o  W C  
p l ano WC 
+0 . 50 WC 
+0 . 50 WC 
p l ano W C  
p l a n o  WC 
+0 . 50 W C  
+0 . 2 5 WC 
+0 . 2 5 WC , 
+0 . 25 WC 
+0 . 50 W C  
+0 . 5 0 W C  
+0 . 5 0 WC 
+0 . 5 0 W C  I 
+0 . 25 I WC 
+0 . 25 W C  
+0 . 2 5 W C  
+0 . 25 w e  
+0 . 50 W C  
+0 . 50 W C  
D I'\  
-- - ··-
-
2 5  
-
- ·  
Ke d d i n g ton 
-
-
45 . 50 
45 . 00/45 . 5 0 @ 9C  
+0 . 50 - 0 . 25 X 1 8C 
+0 . 25 - 0 . 25 X l 8C 
n o  cy l .  
no cy l .  
+0 . 5 0 
+0 . 50 
+0 . 75 
+0 . 75 
+0 . 50 
+0 . 5 0 
+0 . 75 
+0 . 75 
+0 . 5 0 
+0 . 50 
+0 . 75 
+0 . 5 0 
+0 . 2 5 
+0 . 25 
+O . 2-5 
+0 . 2 5 
+ l  . 25 
+ l . 25 
+I . 5 0 
+ l . 5 0  
+ I . 0 0  
+ I  . oo 
+0 . 7 5 
+0 . 75 
---- -·--· 
7 1 . 
-
-
-
-
- � - - - - I .... � � � ·  
5 ' I N  O D  +0 . 75 + l  . 25 
-
-- O S  +0 . 75 + l  . 50 
_N  O D  + l  . 00 + 1 . 50 
O S  + l . 00 + l . 75 
= 
1 4A + O D  
+0 . 75 + l  . 50 
O S  + l  . 00 
+ l . 75 
-
O D  + l  . 00 
+2 . 00 
-
O S  + 1 .  25  
+2 . 00 
J lj n + O D  
+0 . 75 + 1 . 25 
·-
- O S  +0 . 75 
+ l . 2 5  
- O D  + l  . 00 
+ l . 50 
-
-
OS 
+ I  . 00 + I .  50 
RG _"ion+ O D  
+ 1 . 50 + l . 75 
OS 
+ I  . 50 +2 . 25 
� 
-Mon - O D  
+ 1 . 75 +2 . 2 5 
O S  
+ l . 75  +2 . 75 
-
B i  no+ O D  + 1 . 2 5  
+2 . 00 
-
OS + l . 25 
+2 . 50 
-
n i no- O D  + l  . 50 
+2 . 00 
-
O S  + 1 . 50 
+2 . 50 
-
' 2 ( O D  - 1 .  0 0  - 2 . 75 
-
OS - 1 .  00 - 2 . 75 
= 
12 1 O D  + l . 5 0  +3 . 00 -
O S  +l  . 75 +3 . 25 
-
. 
. �· . 
+ l  . 25 
+ l  . 00 
+ l . 25  
+ l . 00  
+ l . 00 
+0 . 75 
+ l . 25 
+ l . 50  
+0 . 50 
+0 . 2 5 
+ l  . 00 
+0 . 75 
+ l . 25 
+ I . 00 
+ I .  5 0 
+ 1 .  00 
+I  . 00 
+0 . 50 
+ l . 00 
+0 . 50 
- 2 . 25 
- 2 . 75 
+2 . 50 
+2 . 00 
· - -
+ l. 5 0 
+ l . 50  
+l .  75 
+ ] . 75  
+ 1 .  00 
- + 1 .  00 
+ l  . 50 
+ 1 . 25 
+l  . 25 
+l . 25 
+ 1 . 50 
+ 1 .. 50 
+ l . 25 
+ l . 25 
+2 . 00 
+2 . 00 
+ l . 25 
+ l . 25  
+ 1 . 75 
+ 1 . 75 
- 2 . 00 
- 2 .00 
+2 . 2 5 
+2 . 25 
•..J I'" 
. . 
+ I . 75 
+ 1 .  75 
+ ] . 75 
+ 1 . 75 
+ l . 75 
. 
+2 . 00 
+2 . 00 
+2 . 00 
+ l. 50  
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-
O S  42 . 00/42 . S O @ 1 1 0  
= 
#w OD +a . so - a . s o x 1 ao 
O S  +a . so - o . 2 s X 1 80 
J C C  O D  :1i +o . so - o . 2s X l 2S 
- ;11 +0 . 50 - 0 . 2 5 O S  x 7 0  -
7 - :  O D  +0 . 2 5 W C  
-
M·an+ OS +0 . 2 5 WC 
)n- O D  +0 , 5 0  W C  
O S  +0 . 50 W C  
-
O D  +0 . 2 5 W C  
-
[ B ! ·w+ OS , +Q . 2 S W C  
-
B 1 no- O D  +a . s o we 
OS +0 . S Q WC 
. 
7 RG O D  +0 . 25 WC 
-
I m+ O S  +0 . 25 WC 
-
.. )n- O D  +o . s o we  
-
- OS + I . 00 WC 
O D  +0 . 2 S W C  
-
B i  no+ O S  +0 . 25 W C  
-
-
B _10- OD +0 . 2S WC 
OS +0 . 2 5 W C  
-
¥7 "flon O D  +O . 7S  we 
OS +0 . 7S WC 
B i  no O D  +0 . 75 W C  
- I 
O S  +0 . 7S WC 
-
l a  � i no O D  +0 . S O  W C  
-
- O S  +a . s o w e  
p O D  +0 . S O  W C  
o s  +0 . 5 0 WC 
c:. n  t. ti ' 
28 28 
Kedd i ng ton Wa l the r-
-
4 3 . 37/43 . 87 @ 88 1: 4 3 . 1 2 / 4 3 . 87 @ 9S 
43 . 001113 . 25 @ 90 
+0 . 25 - 0 . 50 x 1 60 
+0 . 2.5 0 . 50 x 1 8C 
+0 . 2 5 -0 . 25 x 2C 
+0 . 25 - 0 . 25 x 1 �5 
I - 0 . 5 0 w c  
'i - 0 . 5 0 w c  
11 - 0 . 25 W C  
- 0 . 25 WC 
- Q . 50 W C  
-0 . 50 WC 
I - 0  .. 2S  WC 
- 0 . 2 5 WC 
I 
+0 . 2S W C  
I p I a n o  w e  
+0 . 25 W C  
p l  ano w e  
- 0 . 2 5 W C  
- 0 .  5 0  W C  
p i an o  w e  
- 0 . 2 5 W C  
+a . so w e  
+o . s o we 
+0 . 5 0 W C  
I +a . s o we 
- 0 . 2 5 W C  
- 0 . 2 5 W C  
p i a n o  we 
p l ano w e  
I 
I 
I� 
,I 
42 . ?S / 4 3 . 3 7 @ 85 
p l ane - 0 . 5 0 X l 80 
p l an o  - 0 . S O X l 80 
p l a no - 0 . 2 S x 3S  
p l a n o  - 0 . 2 5 X l 60 
-
- 0 . 2 S WC 
+0 . 2 5 W C  
+0 . 2 S W C  
+0 . 5 0 W C  
p l a n o  we 
+0 . 2 5 we 
+Q . 25 WC 
+0 . SO  WC 
- Q . 2S WC 
p l an e  we 
p i an o  we 
p i ano we 
- 0 . 2 5 WC . 
p i an o  w e  
- 0 . 2 5 W C  
p l'ano we 
+0 . 25 W C  
+o . s o we 
+0 . SO W C  
+0 . 7S WC 
- 0 . S Q WC 
- 0 . 25 WC 
- 0 . 1 2  WC 
+0 . 2 5  1-'I C 
I 
t H  
2 8  
0 1 Conne 1 1 
4 3 . 1 2/4 3 . 87 @ 95  
42 . 75/43 . 3 7 @ 85  
+0 . 2 5 -0 . 75 X 1 80 
+a . s o - o .  7S  X 1 80 
p i an o  - 0 . 2S x OS  
+0 . 25 - 0 . 5 0 X l S 5 
- 1 .  00 W C  
- 1 .  QQ W C  
-0 . 7 S W C  
- 1 .  00 W C  
- 1 . 25 W C  
- J .  50 W C  
- J .  0 0  W C  
- 1 . 25 W C  
-0 . 2S w e  
p l ane w e  
+0 . 2 5 W C  
+a . s o W C  
- Q . 2 5 W C  
p i an o  we 
p i an o  we 
+0 . 2S W C  
p l an o  we 
+0 . 2S  W C  
p l a  no we 
+0 . 2 S W C  
- 0 . 7S WC 
- o .  50 w.c 
'"' 0 .  3 7  W C  
- 0 . ] 2  W C  
MW 
2 5  
--
Ked d  i n g ton 
4 3 . 00/ 4 3 . 5 0@ sr ) 
... 
, 4J. 2S/44 . 50@ s r  --
' 
' 
I 
I 
I 
I 
- 0 . 25 - 0 . 50 X  7 5 
.. 
-0 . 2 S :... 0 . 2S X l 45 
- - -
- 0 . 2 S - 0 . 2S X  75  
- . 
- 0 . 25 - 0 . 25 X l 3 3  
-
- Q .  75 W C  
- 1 .  25 W C  
p l ano we 
p i an o  we 
. . 
- 1 .  00 W C  
-
- 1 . 00 WC 
p i ano we 
p l an o  we 
-0 . 50 we 
- 1 .  00 WC 
- 0 . 5 0 WC 
- 0 . 7S WC 
- 0 . 7S WC 
- 1 .  00 WC 
- 0 . 50 WC 
- 0 . 75 WC 
+0 . 2 5 WC 
+0 . 2S WC 
+Q . 2 S WC 
- ·  
+0 . 2S WC 
p i ano we 
p i ano we 
- 0 . 2S w137 
- 0 . 2 S W C  
...... ,,,,,, .... ._. .... � ... . Kt-' t:. H  t. li t H  
MW 
--
-
15 HN O D  + l  . 50 + l  . 00 + l . 50  + l . 25  
+ l . 00  
-
- OS  
I 
+ l . 5 0 + l  . 00 + 1 . S o + 1 . 50  
+ l . 00  
LN O D  + l . 75 +0 . 5 0 + l . 5 0  + l.  5 0  
+ 1 . 0 0  
O S  + 1 . 75 +0 . 5 0 + 1 . 50  + l . 75  
+ 1 . 00 
-
- - I 
1 4A O D  + 1 . 5 0  + O .  75 
+ 1 . 25 + 1 . 00 + 1 . 00 
+ 
+ 1 . 50 + 1 . 25  I + 1 . 00 + 1 . 25 +0 . 50 OS 
-
-
- O D  + l . 75 +11 .  00 
+ 1 . 25  + l  . 25 + l . 00 
-
-
O S  + l . 75 + l . 25  
+ l . 50 + 1 . 50  +0 . 75 
-
] l - + O D  + l . 00 +0 . 50 
+ 1 . 2 5 + l . 00 I +0 . 50 
-
- OS  + l . 00 +0 . 75 
+ l . 50 + 1 . 25  +0 . 2 5 
- O D  + l . 25 I +0 . 75 + l . 00 + l .  00 + l . 00 
OS  + 1 .  25 + 1 . 00 
+ 1 . 25 + l . 25 +0 . 75 
---
RC 
-
Mon +  O D  + ] . 50  + 1 . 00 
+ l . 00 +0 . 75 + l . 00 
OS , + 1 . 75 +0 . 50 
+0 . 75 + l  . 00 I +0 . 5 0 
-
-Mon - OD  + ] . 50  
+ l . 00  + l . 25 + l . 00 +0 . 50 
OS  + 1 .  5 0 
+0 . 75 + 1 . 25 +0 . 75 + l . 00 
B i  no+ O D  + 1 . 50 
+0 . 75 + l . 00 
. 
+0 . 50 I p lano I 
-
OS  + L  75  
+0 . 50 + l . 00 +0 . 25 +0 . 50 
� 
- i n o- OD + l . 50 
+l . 00 + l . 00 +0 . 75 p l an o  
-
- OS + 1 . 75 +0 . 75 
+ l . 00 + l  . 00 I +0 . 5 0 
--- -
1 2(  OD - 3 .  75 
- 1 .  75 - 1 . 75 - 1 .  50  - 3 . 00 
OS :- 4 . 5 0 - 1 .  75 
- 1 . 50 ·- 1 . 50 - 3 . 25 
-
12 1  O D  + 3 .  25  +2 . 5
0 +2 . 25 +2 . 50 +2 . 50 
O S  +3 . 2 5 +2 . 50 
+2 . 25 +2 . 50 - +2 . 25 
-
I 
88 . 
.:J U ll'  .... C. w I ri w  nw -
AG E 
. · 25 25 I 
,._ 
E XAH l 'N E R  C 1 Conne 1 1  
. Wa l th e r  
- -
ii OD 4 3 . 00 43 . 00 
OS 4 3 . 25/44� 5 0  @ 85 4 3 . 25 / 44 . 5 0 @ 85 ' 
II OD p l a no - a . so x · 8o - 1 .  00 - 0 . 2 5 x 9 0  I I 
OS - 0 . 5 0 - o .  75 X l 50 - 1 . 2 5  - 0 . 5 0 X l 80 --- I 
Je e OD p l a no - 0 . 75 x 80 , - 1 .  00 - 0 . 75 x 85 - I 
OS no cy L - l .  2 5  - 0 . 2 5 X l 50 
I 
-
7,- ..... DD � o . 75 · w e  - o .  75 WC. 
·-
Man+ OS  - 0 .  75 - 1 . 50 W C  i I 
I O D  - o . zs. - o .. 75 WC 
! 
in- we i 
OS - 0 . 50 ,I 1 .  00 WC - � 
OD , .  - 1 . 00 we - 0 . 75 WC - -
s : -o+ OS  , - 1 . 25 � 0 . 50 WC -
8 IFio- 0 1)  - 1 .  2 5  we - 1 .  00 WC 
OS I - 1 - 50 -0 . 50 WC I --
7 RG OD M o .  7'5 WC - 1  5 0  we -
,. n+ OS - 1 . 00 - 1 .  1s - wc ' 
f" · n - Qli) 0 . 75 WC - 1 .  2 5  WC -
- OS - L OO - 1 .  50 W C  
00 � o .  75 W C  - 1 .  2 5  WC 
·-
B i  no+ O S  - 1 . 00 - 1 . 00 W C  
. .  _ 
8 i _o- DD - o .  so we � 1 .  50  W C  
o·s - o 75 - 1 . 2 5  W C  
-
·1 7 "ffrm O D  I p l ano we +0 . 25 W C  I 
OS p 1 ano +0 . 25 W C  I 
I 
S i no O D  p l ano WC I +0 . 50 WC -
OS  p l ano +0 . 5 0 �'l e  I 
, a  - i no O D  0 . 25 we p l ano WC 
OS w 0 . 25 p l ano WC 
p OD - 0 . 37 WC - 0 . 62 we 89 , -
a s 0 . 37 - 0 . 5 0 W C  I I 
.J U U V L 'v l l'\W MW I 
1 5 HN OD +0 . 50 +0 . 50 
-
·-
O S  +0 . 25 +0 . 50 
-
LN O D  +0 . 25 +0 . 75 
O S  p l a n o  +0 . 75 
; -
1 4A + O D  +0 . 50 +0 . 50 
O S  +0 . 25 +0 . 25 
-
-
- O D  + 1 . 25 p l a n o  
-· 
O S  + 1 . 00  +0. 25 - -
] I - + O D  +0 . 50 +0 . 25 
-
- O S  +0 . 25 +0 . 50 
+0 . 50 +0 . 25 
. 
- O D  . 
-
-
O S  p l ano +0 . 50 
-
RC_ Mon+ OD ' - 0 . 75 p l a n o  
-
OS - 1 .  00 - 0 . 75 
-
Mon- O D  + 1 . 25  - a . so 
OS + l . 25 - 0 . 75 
B i  no+ O D  +0 . 25 - 0 . 50 
- . 
O S  +0 . 2 5  p l a n o  -
. 
- i no- O D  - 0 .  50  - 0 . 75 
-
- 0 . 50 . OS - 0 . 25 
-
i Z C  O D  - 4 . 5 0  - 4 . 25 
OS - 4 . 25 - 4 . 50  
·-
12 1 _  O D  +2 . 50 +2 . 50 
O S  +2 . 25 +2 . 25 
. 
I -
90 . 
